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EDITORIAL 


For some time it has been felt that the 
JouRNAL could be improved so as to serve 
better its readers. It has been pointed out, 
for example, that there should be an im- 
proved distribution of papers in the various 
natural sciences. About nine months ago 
Dr. F. L. Campbell’s Special Committee 
on the Improvement of the Journal began 
to look into this question; the Committee’s 
recommendations appeared in the March 
issue (this volume, p. 92). 

The Editors are enthusiastic about de- 
veloping a “new look” for the JouRNAL 
based on the conclusions of the Special 
Committee. Many steps will have to be 
taken before this is accomplished. We out- 
line below a few of the first steps. 

To begin with, the Editors invite members 
of the Academy, and other readers of the 
JouRNAL, to submit for publication short 
original articles on noteworthy discoveries 
in any of the natural sciences. These will be 
placed in a “Letters to the Editor” section, 
to be started in a forthcoming issue. Such 
articles will normally be published very 
promptly; not more than three months will 
elapse between receipt of the manuscript 
by any one of the Board of Editors or their 


Associates and its appearance in an issue 
of the JouRNAL. ; 

Longer contributed articles will continue 
to be welcomed by the Editors. Such articles 
may be broad reviews of progress in the 
various natural sciences, as well as reports 
of original researches. Articles discussing 
problems of common interest to different 
branches of science, such as manpower 
problems, governmental programs, or basic 
trends, will also be published. 

The JouRNAL continues, as in years past, 
to be the medium for publication of the pro- 
ceedings of the Academy and its affiliated 
societies. News items concerning the scien- 
tific life of Washington will appear in a sec- 
tion to be titled ‘Washington Scientific 
News,” which is being started with this issue. 

The Editors plan on having more articles 
announcing original researches in the physi- 
cal sciences than have been published in 
recent years. With a better distribution of 
papers in the various natural sciences, the 
JouRNAL should prove to be of greater 
value to its readers. We hope our readers 
will send us additional suggestions for im- 
provement of the JouRNAL; these will re- 
ceive our careful consideration. 

Tue Eprrors. 
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BIOCHEMISTRY .—The influence of intramuscular and oral cortisone and hydro- 
cortisone on liver glycogen formation by DL alanine.' W. C. Hess and |. P. 


SHAFFRAN, Georgetown University School of Medicine. 


(Received February 18, 1955) 


The intramuscular administration of both 
cortisone and hydrocortisone produces liver 
glycogen formation in the fasting rat.2 The 
effect upon liver glycogen production of the 
oral administration of these two compounds 
has not been investigated. Clinically Boland® 
has shown that hydrocortisone is substan- 
tially more effective than cortisone acetate 
when the compounds were given by mouth 
in similar milligram doses. The glycogen 
formed is considered to have its origin in the 
carbon chains of the glycogenic amino acids 
derived from protein.‘ Studies from this 
laboratory®: ® have shown that, while the 
amino acids glycine and alanine are both 
excellent liver glycogen precursors, intramus- 
cular cortisone produces no extra liver 
glycogen from glycine but does stimulate 
extra liver glycogen production from alanine. 
This paper presents data on the formation of 
liver glycogen following the oral and the 
intramuscular administration of cortisone 
and hydrocortisone acetates and also their 
effect upon liver glycogen formation by 
alanine. 


EXPERIMENTAL 


Cortisone acetate and hydrocortisone 
acetate in saline suspensions were given 
intramuscularly and by stomach tube to 
white rats previously fasted for 24 hours. 
The rats weighed uniformly between 125 
and 150 g, and 5 mg of each steroid were 
used in single doses. The animals were sacri- 
ficed at varying times after the administra- 
tion, the livers rapidly removed, and glyco- 
gen determined immediately by the method 


This study was aided by a grant from the 
Council on Pharmacy and Chemistry of the 
American Medical Association. 

?Passt, M. L., SHepparp, R. &., 
ZENGA, M.H. Endocrin. 41: 55, 1947. 

3 BoLanp, E. W. California Med. 77: 1. 1952. 

4Lone, C. N. R., Karzin, B., and Fry, E. 
Endocrin. 26: 309. 1940. 

5 Hess, W. C., and SHarrran, [. P. Proce. 
Soc. Exp. Biol. and Med. 83: 804. 1953. 

‘Hess, W. C., and SHarrran, I. P. Ibid. 
86: 287. 1954. 


and Kut- 





of Good, Kramer, and Somogyi.’ The results 
are given in Table 1; from 4 to 6 rats were 
used for each time period. 


TABLE 1.—PerRceNT LIVER GLYCOGEN PRODUCED 
BY 5 MG Doses oF CORTISONE AND 
HyYpDROCORTISONE ACETATES 


Time Cortisone Hydrocortisone 
(hrs. ) ee ee a ae > 
Oral I.M. Oral I.M. 
oe 0.15 0.22 0.45 0.10 
4 0.42 1.80 0.75 0.38 
6 0.95 1.65 2.50 0.65 
12 1.78 1.80 3.70 3.00 
16 1.80 | 2.40 3.40 2.52 
24 1.10 1.90 1.50 3.80 
32 3.80 
40) 4.00 2 
48 3.75 58 


The maximum amount of liver glycogen is 
formed from DL alanine 6 hours after its 
administration. It was found previously 
that, if the DL alanine was fed 18 hours 
after intramuscular cortisone acetate and 
the animals sacrificed at 24 hours, that the 
24-hour period of action for the cortisone 
acetate and the 6-hour period for the DL 
alanine produced a substantial increase in 
liver glycogen content over the additive 
effect of the separate administration of the 
two compounds. The same plan of admin- 
istration was used to study the effects of the 
oral administration of cortisone and hydro- 
cortisone acetates, and the intramuscular 
administration of hydrocortisone acetate. 
In each instance 450 mg of DL alanine, in 
aqueous solution, was given by stomach tube 
6 hours before the animal was sacrificed. The 
steroid was given previously so that the peak 
glycogenic activities of the two compounds 
were approached at the time of sacrifice. The 
results are given in Table 2; from 4 to 6 rats 
were used for each time period. 


7™Goop, C. A., Kramer, H., and Somoeyt, 
M. J. Journ. Biol. Chem. 100: 485. 1935. 
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TaBLE 2.—Errect oF STEROIDS UPON EXTRA 
Liver GLycoGEN Propuction By DL ALANINE 








a 


| 1 2 3 4 
| Alanine 
' Alanine | Steroid | Change 
steroid 
a wee Pocenat Percent ‘Porcest pitta 
Cortisone, I.M. 7.3 3.3 1.9 +2.1 
24 hours 
Cortisone, Oral 6 4.2 3.3 1.0 —0.1. 
hours 
Hydrocort., I.M. 5.1 3.3 2.5 —0.7 
16 hours 
Hydrocort., Oral 5.8 3.3 2.5 0.0 


6 hours 


Column 4 is the difference between column 1 
and the sum of columns 2 and 3. 


DISCUSSION 

Both cortisone and hydrocortisone ace- 
tates, given orally, stimulated glycogen pro- 
duction in the livers of fasting rats. Hydro- 
cortisone acetate was more effective than 
cortisone acetate, working more rapidly and 
producing more glycogen. Peak production, 
however, was reached at the same time, 
between 12 and 16 hours, for both com- 
pounds. When given intramuscularly corti- 
sone acetate produced liver glycogen more 
rapidly than hydrocortisone acetate for the 
first 6 hours and then hydrocortisone acetate 
became more effective. A dip in glycogen 
production occurs at 16 hours for hydrocorti- 
sone acetate and at 24 hours for cortisone 
acetate, followed by a rise. Both compounds 
are about equally effective at 48 hours. 

One series of experiments was run with 
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2.5 mg oral doses of hydrocortisone acetate, 
this was almost as effective as the 5.0 mg 
dose at the end of 12 hours when 3.6 percent 
glycogen was formed, but at the end of 16 
and 24 hours the values were 1.1 and 1.2 per- 
cent, respectively. 

The only effect upon liver glycogen pro- 
duction by DL alanine was induced by the 
intramuscular cortisone acetate. Since only 
one of the four series of experiments showed 
any stimulation of liver glycogen formation 
it becomes increasingly doubtful that the 
liver glycogen produced by the steroids in 
the fasting animals comes from amino acids, 
unless the amino acids released from tissue 
protein breakdown behave differently from 
those fed. This phase of the problem is now 
under investigation using isotopic labeled 
amino acids and proteins. 


SUMMARY 


1. Cortisone and hydrocortisone acetates 
were administered to fasting white rats 
intramuscularly and orally and liver glyco- 
gen was determined. Hydrocortisone ace- 
tate, orally, produced more liver glycogen 
more rapidly than did cortisone acetate. 
Intramuscularly cortisone acetate acted 
more rapidly than did hydrocortisone acetate 
for the first 6 hours and then hydrocortisone 
acetate was more effective. 

2. Cortisone acetate, given intramuscu- 
larly, stimulated the production of extra 
liver glycogen when DL alanine was fed. 
Oral cortisone acetate, oral and intramuscu- 
lar hydrocortisone acetate had no such 
effect. 


BOTANY .—Cenchrus and Pennisetum: Fascicle morphology.! ERNEst R. Souns, 
U.S. National Museum. (Communicated by Agnes Chase.) 


(Received February 14, 1955) 


The grass genera Cenchrus and Pennise- 
tum have clusters of spikelets that are 
grouped into fascicles, two florets in each 


'! Based on part of a thesis, The floral morphology 
of Cenchrus, Pennisetum, Setaria, and Ixophorus, 
submitted to the faculty of the Graduate School 
of Indiana University in partial fulfillment of the 
requirements for the degree doctor of philosophy. 
The writer is grateful to Dr. Paul Weatherwax 
for guidance and heipful suggestions throughout 
the investigation. 





spikelet, the lower floret staminate or abor- 
tive, the upper floret fertile, and the spikelets 
surrounded by bristles in varying degrees of 
fusion. The similarity of the fascicles in 
several species of Cenchrus and Pennisetum 
makes it difficult to separate the genera in 
taxonomic keys. Some species have been 
referred first to one genus and then to the 
other. (Cf. Ewart and Davies, 1917; Hackel, 
1887; Hitchcock, 1936, 1951; Stapf, 1917). 
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This morphological study was undertaken 
to determine the organization of the fascicles 
of these two genera. This paper concerns the 
fascicles of eight species of Cenchrus and six 
species of Pennisetum. 


Literature review.—Goebel (1884) studied two 
species of Cenchrus (C. echinatus and C. spinifex) 
and concluded that the involucre was formed by 
the coalescence of two branch systems. On the 
adaxial face of the fascicle the two branch 
systems do not coalesce. According to Goebel, 
the involucre resulted from the formation of 
wall-like proliferations between the bristles so 
that, at a later stage, the bristles of the involucre 
appear to originate from the wall surrounding the 
spikelet. Bristles which occur later on the “wall’’ 
of the involucre, Goebel asserted, might be con- 
sidered “emergencies.’”’ He considered these to 
have arisen by branching, their mode of origin 
having been obscured by early coalescence of 
the “individual bristle generations.’’ He stated 
that the lateral “shoots” of a primary branch 
may be abortive and form spines instead of a 
spikelet and that shoots (Sprossungen) destined 
to be spines may form spikelets. He believed that 
the series Setaria-Pennisetum-Cenchrus constitute 
an evolutionary sequence and “Cenchrus” 
originated from a form which possessed a Setaria- 
like involucre.’’ Chase (1920) agrees with Goebel’s 
interpretation of the bur, but stated that she 
used the term without morphological significance 
in her revision of the genus. 

According to Bews (1929), the involucre is 
composed of sterile branchlets, and the term 
involucre is probably not the most suitable one. 
He suggested that genera having involucres might 
be arranged in a sequence, based on the degree of 
involucral complexity, beginning with the genus 
Anthephora, in which there is an involucre formed 
of first glumes, through Odontelytrum, Setaria, 
Pennisetum, and other genera, culminating in the 
genus Cenchrus. 

Arber (1931) examined three species of 
Cenchrus (C. echinatus, C. inflerus [C. inflerus 
R. Br., 1810, not Poir. 1804 = C. brownit Roem. 
& Schult.] and C. myosuroides). She regarded the 
bristles of Cenchrus, Pennisetum and Setaria as 
simple structures, mostly with one vascular 
bundle, and concluded that they are more like 
stems than leaves because an occasional bristle 
may terminate with an abortive spikelet. She 
agreed with Goebel’s interpretation of the 
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involucre of Cenchrus and attributed the absence 
of the first glume and lodicules to the pressure 
of the concentric involucre. 

Arber (1931) examined six species of Pennis:tum 
(P. macrostachyum, P. macrourum, P. ciliar:, P. 
unisetum, P. nubicum and P. petiolare). The last 
three species have only one bristle in each 
fascicle. The long bristle was regarded as g 
continuation of the fascicle axis. The {used 
bristles of P. ciliare are believed to foreshadow 
the involucre of Cenchrus. She concluded that a 
generalized scheme for the fascicles of Sctaria 
and Pennisetum is not feasible and that each 
ultimate bristle-shoot is equivalent to a spikelet, 
The association of bristles with spikelets in 
Pennisetum and Cenchrus represents sterilization 
according to Arber (1934). The conclusion that 
each ultimate bristle-shoot is the equivalent of a 
spikelet was reiterated. 

Materials and method.—These species were 
grown in the greenhouse and garden at Indiana 
University during 1946-1949. Specimens are 
deposited in the Herbarium of Indiana Uni- 
versity. 

Inflorescences, fascicles and spikelets were 
collected and processed by standard methods in 
microtechnique. Serial sections, cut at 15 microns, 
were stained with safranin and fast green. 
Drawings were prepared with the aid of a camera 
lucida. 

Cenchrus incertus, Pennisetum alopecuroides 
and P. purpureum were collected by the writer. 
Mr. W. M. Buswell, University of Miami, 
provided seeds of C. gracillimus and Mr. G. E. 
Ritchey, Gainesville, Florida, supplied plants of 
P. ciliare. Seeds of all other species were obtained 
from the collection of Dr. Paul Weatherwax. 
Agnes Chase, Smithsonian Institution, identified 
C. setigerus. 


I. Cencurus L. 


Discussion —A diagrammatic, medium longi- 
section of a fascicle (bur) is shown in Fig. 1. 
This diagram shows three spikelets, each with 
two florets, and the surrounding involucre. This 
generalized version of the bur may be applied 
to the species of Cenchrus included here except 
C. myosuroides, whose fascicle has only one 
spikelet. 

Diagrammatic transsections, drawn from serial 
sections of a fascicle (bur) of Cenchrus echinatus 
at successively higher levels, are shown in Fig. 
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Fics. 1-10.—1, Diagrammatic median longisection of a typical fascicle of Cenchrus with the various 
structures of the central spikelet labeled; 2-4, diagrammatic transsections of the rachis and fascicle of 
C. echinatus; 5-8, diagrammatic transsections of the rachis and fascicle of C. myosuroides; 9, diagram- 
matic representation of the vascularization of a typical fascicle of Cenchrus; 10, diagrammatic represen- 
tation of the vascularization of the fascicle C. myosuroides. bl—blade; bri—bristle; d z—‘‘demarcation 
zone’’; fa—fascicle; fi—filament ; gyn—gynoecium; / gl—first glume; 2 gl—second glume; in—involucre; 
1 le—lemma of lower floret; 2 le—lemma of upper floret; L—left vascular bundle; pa—palea; pi—pistil; 
R—right vascular bundle; ra—rachis; sta—stamen; vas bdl—vascular bundle; vas bdl bri—vascular 
bundle of the bristle; vas bdl spk—vascular bundle of the spikelet. Figs. 1, 9, and 10, diagrammatic and 


not drawn to scale; 2-7, ca. X 








2-4. In Fig. 2, a diagrammatic transsection of 
the rachis (ra) and a blade (bl) is shown. The 
vascular bundles (vas bdl) of the rachis and the 
fascicle (vas bdl fa) are indicated. In Fig? 3, the 
three vascular bundles of the spikelets are indi- 
cated as 1, 2 and 3. A demarcation occurs between 
the involucral wall and the base of the three 
spikelets, indicated in the figure as d z. The 
small dots in the periphery of the fascicle repre- 
sent vascular bundles which may be traced to 
the bristles. These same vascular bundles extend 
downward and join the vascular supplies to the 
spikelets. The bases of the three spikelets of the 
fascicle, with various floral parts labeled, are 
shown in Fig. 4. The involucral wall is divided 
into two halves (left and right) with a few 
separate bristles (bri) around the margin. The 
involucral wall separates on the adaxial and 
abaxial sides opposite the keels of the glumes of 
the central spikelet. Pressure exerted by the 
expanding central spikelet may influence the 
separation of the involucre into two parts. 
Contact between the fascicle and the rachis 
provides additional pressure on the adaxial face, 
especially before the inflorescence is exserted 
from the sheath. The left and right halves of the 
involucre, at this level, suggest that the fascicle of 
Cenchrus is composed of a two-branch system. 
This is misleading because the vascular supplies 
of the bristles appear as individual vascular 
bundles, concentrically, over a short vertical 
distance on the axis of the vascular supply for 
the fascicle. (Fig. 9, a diagram of the vasculariza- 
tion of the fascicle of this species, indicates the 
relationship of the vascular tissues of the spikelets 
and bristles). The involucre does not represent 
the coalescence of a two-branch system as here- 
tofore thought, but is the result of the lateral 
fusion of many sterile branches of approximately 
equal rank. None of these branches may be 
assigned to a “left”? or a “right’’ branch system. 
This interpretation applies to C. gracillimus Nash, 
C. incertus M. A. Curtis, C. pauciflorus Benth., 
C. pilosus H. B. K., C. setigerus Vahl, and C. 
brownit. 
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The spikelets are 2-flowered, the lower stami- 
nate or abortive and the upper perfect. Oec- 
easionally the first glume may be absent in one 
of the lateral spikelets. Lodicules were not ‘ound 
in the florets of the species of Cenchrus stiidied, 

Cenchrus myosuroides H.B.K. represents what 
appears at first to be a deviation from the usual 
involucral pattern in Cenchrus. Nash (1903) 
thought that C. myosuroides should be segrevated 
as a distinct genus. Diagrammatic transsections 
of a fascicle of this species are shown in Figs. 5-8, 
Fig. 5 represents the rachis and base of the fascicle, 
In Fig. 6, the areas designated “L” and “R” rep- 
resent lateral vascular bundles, but the fascicle 
contains only one spikelet. The presence of 
lateral vascular bundles, which terminate 
blindly, suggests that the lateral spikelets are 
suppressed. In Fig. 7, the involucral wall, with 
its numerous vascular bundles, surrounds the 
single spikelet. The involucral wall, like that of 
other species of Cenchrus, is divided into a left 
and right half. The separation of the involucral 
wall occurs adaxially on the rachis side as well 
as abaxially opposite the median nerve of the 
first glume (/ gl). At the level of Fig. 8, the bases 
of the involucral bristles and the base of a new 
fascicle on the lower left are shown. Fig. 10 
is a diagram of the vascularization of the fascicle 
of C. myosuroides. The spikelet is 2-flowered; the 
lower staminate or abortive and the upper 
perfect. 

Summary (Cenchrus). 
in these species is uniform. The vascular bundles 
of the bristles, surrounded by a large amount of 
parenchymatous tissue at the base, may be 
traced to the axis of the vascular supply of the 
spikelets, all merging concentrically over a short 
vertical distance. The separation of the involucre 
into two halves, i.e., with the appearance of the 
ad- and abaxial clefts and subsequent upward 
separation into individual bristles suggests a 
“two-branch” vascular system. The expression 
“two-branch” vascular system means one in 
which a vascular branch originates on each side 


Fascicle organization 


Fias. 11-31.—11-15, Diagrammatic transsections of a fascicle of P. glaucum; 16, diagrammatic repre- 
sentation of the vascularization of the fascicle of P. glaucum; 17-21, diagrammatic transsections of the 
fascicle of P. alopecuroides; 22-26, diagrammatic transsections of the fascicle of P. peruvianum; 27-30, 
diagrammatic trans-sections of rachis and fascicle of P. purpureum; 31, diagrammatic representation of 
the vascularization of the fascicles of P. alopecuroides, P. peruvianum and P. purpureum. ab—abortive 
spikelet ; an—anther ; az—axis of fascicle ; bri—bristle; fi—filament ; 1 gl—first glume; 2 g/—second glume; 
gyn—gynoecium ; in—involucre; L—left vascular bundle; / le -lemma of lower floret ; 2 /e—lemma of the 





upper floret ; lod—lodicule; pa—palea; par 


parenchyma; R—right vascular bundle; rud—rudiments of 


the lower floret; scl—sclerenchyma; ss—sclerenchyma sheath; vas bdl—vascular bundle. Figs. 11-15, 17- 


30, ca. X 25; 16 and 31, diagrammatic and not drawn to scale. 
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of a central vascular plexus; each of these vascular 
branches may be traced to a group of bristles on 
the left and right side of the fascicle, respectively. 
The appearance of the ad- and abaxial clefts in the 
bur, giving the fascicle a definite two-parted 
appearance, is to be attributed primarily to the 
pressure exerted by the expansion of the central 
spikelet. The proximity of the fascicle to the 
rachis, on the adaxial face, provides additional 
pressure which may influence the appearance of 
adaxial cleft, especially before the inflorescence 
is exserted from the sheath. 

The fascicle in these species contains from one 
to five spikelets which terminate the axis; there 
is no real axis terminus in the genus Cenchrus, 
but the spikelets themselves are terminal in 
an inflorescence whose aXis has become shortened 
and whose lateral branches have become sterile. 
The bristles, which represent first-order branches 
and their lateral members, have vascular supplies 
which may be traced to the vascular axis of the 
fascicle, joining the axis concentrically over a 
short vertical distance; these belong neither to ¢ 
left nor to a right branch system. (Cf. Fig. 9 
and 10). The relationship of the first-order 
branches and their lateral members has become 
obscured through a decrease in the length of the 
fascicle axis and the appearance of a large amount 
of parenchymatous tissue at the base of the 
fascicle. 

C. myosuroides has a one-spikelet fascicle. The 
suppressed lateral spikelets are represented by 
two lateral vascular bundles which terminate 
blindly in the periphery of the fascicle. Otherwise 
the organization of the fascicle of C. myosuroides 
is like that of the other species of Cenchrus 
included here. 


II. Pennisetum L. Ricu. 


Discussion.—Four fascicle patterns are recog- 
nizable in the six species of Pennisetum studied: 
(1) P. glaucum, with fascicles having more than 
one spikelet; (2) P. alopecuroides, P. peruvianum 
and P. purpureum have one-spikelet fascicles; 
(3) P. ciliare and (4) P. clandestinum have 
specialized fascicles. 

P. glaucum (L.) R. Br. has 2 or 3 spikelets in 
each fascicle. Figs. 11-15 represent diagrammatic 
transsections of a fascicle of this species. Fig. 11 
shows the bristles (bri) and the vascular bundles 
(vas bdl) in the base of the fascicle. Fascicle 
organization of this species differs from that of the 
others studied in that, in addition to the fascicle 








VOL. 45, No. § 


axis, each spikelet appears to have an axis 
continuation of its own. These struc ures, 
indicated in Figs. 11-15 by arrows, may be 
axes subtending the spikelets. The fascicle axis 
(ax), shown in Fig. 12, is not a component of the 
involucral bristle system because the vascular 
bundles for this structure are situated higher on 
the axis of the vascular system than the vascular 
bundles for the involucral bristles. The relation- 
ship of the various parts of the fascicle is shown 
in Figs. 13-15. In Fig. 13 an abortive spikelet 
(ab spk) is shown. The lower florets in both 
spikelets are abortive and the rudiment (rud) of 
a lower floret is indicated. Fig. 16 is a diagram of 
the vascularization of the fascicle of P. glaucum. 
The vascular bundles of the spikelets (s) and 
the axis (ax) are stippled. The vascular bundles 
of the bristles are indicated by solid lines which 
join the vascular system of the spikelets and axis. 

The fascicles of P. alopecuroides (L.) Spreng. 
usually have one spikelet. A series of trans- 
sections is shown in Figs. 17-21. Fig. 17 shows 
the base of the involucre (in). The bases of the 
bristles (bri) are shaded to represent sclerenchy- 
matous (scl) tissue. The fascicle axis (ax), shown 
in Fig. 18, is not a component of the involucral 
bristle system. Figs. 19-21 show the relationship 
of structures in the fascicle at successively higher 
levels. 

P. peruvianum Trin., another species with one- 
spikelet fascicles, is shown in Figs. 22-26. The 
pattern of the fascicle is similar to that of P. 
alopecuroides, i.e., acropetally on the axis of the 
fascicle appear the bristle system of the involucre, 
the axis continuation and the spikelets. 

The diagrammatic transsections shown in 
Figs. 27-30 -represent selected levels through a 
one-spikelet fascicle of P. purpureum Schumach. 
In Fig. 27, a transsection of the base of the 
fascicle and rachis (ra) is shown. The position of 
a sclerenchyma sheath (s s), which is present 
from the base to the apex of the rachis, is shown 
also. A left and right vascular branch (Z and R), 
shown in the fascicle, may be traced downward 
to the vascular supply of the central spikelet. 
Each vascular branch (ZL and R) terminates 
abruptly in the periphery of the fascicle. These 
vascular branches (L and R) suggest that the 
lateral spikelets of the fascicle have been sup- 
pressed. (Cf. Fig. 6 and 10 of Cenchrus myo- 
suroides). The vascular supply of the long bristle 
(ax), indicated in Fig. 28, appears higher on the 
vascular axis of the fascicle than the vascular 
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matic repre- 

tions of the 
fascicle of P. clandestium; 44, diagrammatic re resentation of the vascularization of the fascicle of 
P. clandestinum; an—anther; bri—bristle; fa—tfascicle; fi—filament; / gi—first glume; 2 gi—secon 
glume; gyn—gynoecium ; in—involucre; 1 bri—left involucral bristle system ; / le—lemma of lower floret ; 
2 le—lemma of the upper floret; pa—palea ; ra—rachis; r bri—right involucral bristle system ; s—spikelet; 
ss—sclerenchyma sheath; sti—stigma; vas bdl—vascular bundle; vas sup—vascular supply. Figs. 32-36, 
38-43, ca. X 25; 37 and 44, diagrammatic and not drawn to scale. 
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Figs. 32-44.—32-36, Diagrammatic transsections of a fascicle of P. ciliare; 37, diagram 
sentation of the vascularization of the fascicle of P. ciliare; 38-43, diagrammatic transsec 
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supplies of the other bristles and is clearly not 
part of the bristle system of the involucre. Fig. 
31 is a diagram representing the vascularization 
of the fascicle of P. alopecuroides, P. peruvianum 
and P. purpureum. The vascular bundles of the 
spikelets (s), the fascicle axis (ar) and the 
involucral bristles (bri) are indicated. The 
vascular supply of the axis continuation (az) 
joins the vascular system of the spikelet higher 
on the vascular axis than the vascular bundles of 
the bristles. Fascicles of these three species have 
one spikelet and a recognizable axis continuation 
in the form of a long bristle. 

P. ciliare (L.) Link is a species which has an 
involucre with bristles fused at the base to form a 
distinct cup-like structure surrounding the 
spikelets. One bristle of this system is longer and 
larger than the others. Figs. 32-36 represent a 
series of diagrammatic transsections through a 
fascicle. Fig. 32 shows the rachis (ra) and fascicle 
(fa) and a vascular bundle (vas bdl). The fascicle 
has a single vascular bundle at this level which 
may be traced downward to the vascular system 
of the culm. The rachis of this species (and 
of P. alopecuroides) has a sclerenchyma sheath 
(s s) encasing the central portion of the rachis 
from the base to the top. 

In Figs. 33-34 the numerous vascular bundles 
to the bristles are shown. The two vascular 
bundles indicated by arrows in Fig. 33 may be 
traced to the longest bristle in the fascicle. In this 
species the long bristle, which is interpreted as 
the fascicle axis, appears to be of equal rank 
with the other bristles of the involucre. The 
fascicle axis in the other five species of Pennisetum 
is separate and distinct from the involucral 
bristle system. The vascular supply of the 
fascicle axis may be traced to an area above the 
insertion of the vascular bundles of the involucral 
bristles on the central vascular system. Fig. 35 
and 36 show the organization of the fascicle and 
the relationship of the large bristle (fascicle 
axis) to the spikelets. Fig. 37 is a diagram repre- 
senting the vascularization of the fascicle of this 
species. 


In P. clandestinum Hochst. ex Chiov. the 


entire inflorescence is enclosed in the leaf sheaths 
and is not exserted before or during anthesis. 
The short inflorescence has from 4 to 6 spikelets, 
each with two florets, all surrounded by leaf 
sheaths; consequently the exsertion of anthers 
and stigmas is apparently limited to the terminal 
florets in the inflorescence. The filaments are 
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unusually thick and may elongate up to 2./. em 
during anthesis. 

Figs. 38-42 represent diagrammatic ti ins- 
sections through a fascicle (fa) and rachis ra), 
Fig. 38 shows the base of the fascicle (fa) with 
the vascular bundle (vas bdl) of the spikelet 
and the base of a bristle (bri) system on the rizht, 
In Fig. 39, the base of a bristle (bri) systein is 
shown on the left. Figs. 40-43 show the relation- 
ship of the spikelets and floral organs at suc- 
cessively higher levels. Fig. 44 is a diagram repre- 
senting the vascularization of the fascicle of this 
species. A prominent bristle is not readily dis- 
tinguishable in the left (/ bri) or right (r bri) 
bristle systems of the involucre. 

Summary (Pennisetum).—Fascicles of these 
species of Pennisetum have a sterile axis terminus 
which is clearly recognizable as a long bristle 
whose vascular bundle joins the vascular system 
of the fascicle above that of the vascular bundles 
of the involucral bristles and below that of the 
spikelets on the vascular axis. Four fascicle 
patterns were found in the six species of Pen- 
nisetum studied. The fascicle of P. glaucum 
represents those species which have more than 
one spikelet per fascicle; P. alopecuroides, P. 
peruvianum and P. purpureum have one spikelet 
in each fascicle. P. ciliare has a fascicle in which 
one of the involucral bristles is longer than the 
others and is apparently of equal rank with the 
other bristles in the involucre, but it may be 
regarded as the axis of the fascicle. The vascular 
bundle of this bristle appears at the same level 
as the vascular bundles of the other bristles. 
These vascular bundles, which may be traced 
to the vascular axis of the fascicle, are slightly 
larger than the vascular bundles which may be 
traced to the involucral bristles. P. clandestinum 
has an inflorescence which is entirely enclosed in 
the concentric leaf sheaths and shows a high 
degree of specialization, especially in the reduc- 
tion of the number and size of the bristles and the 
development of stamens whose filaments elongate 
to bring the anthers out of the florets and sur- 
rounding leaf sheaths. 

There are three distinct “zones” on the 
vascular axis of the fascicle: (1) the lowest, from 
which diverge the vascular bundles of the 
bristles, (2) the vascular supply of the long 
bristle (axis continuation), and (3) the vascular 
supplies of the spikelets. 

Summary.—This paper is concerned with the 
organization of the fascicles of eight species of 
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Cenchrus and six species of Pennisetum. The 
basic pattern of the fascicles of all species of 
Cenchrus included here is similar. 

The spikelets themselves are terminal in the 
fascicles of Cenchrus, and the bristles represent 
sterile first-order axes and their branches all 
fused laterally, these at one time belonging to 
an elongated inflorescence whose axis has be- 
come shortened and whose lateral branches have 
become sterile. 

C. myosuroides has a 1-flowered fascicle, but 
possesses two lateral vascular bundles which 
terminate blindly, suggesting that the fascicle 
may have possessed three spikelets at one time. 

The two-partedness of the involucres may be 
attributed primarily to the enlargement of the 
central spikelet and not, as heretofore main- 
tained, to a “two-branch” system. 

Four fascicle patterns were found in the six 
species of Pennisetum. In five of these species the 
axis of the fascicle is prolonged as a prominent 
bristle which is interpreted as an axis continu- 
ation. The fascicle of P. ciliare, with the bases of 
the bristles fused laterally, resembles the fascicles 
of Cenchrus, but the presence of the long bristle 
(the fascicle axis) places the species in Pen- 
nisetum. The highly modified inflorescence of 
P. clandestinum, enclosed in leaf sheaths, shows 
the influence of pressure on the involucre, 
namely, that there is no clearly recognizable 
long bristle, the bristles are separated into two 
systems (left and right) and the bristles them- 
selves are small and thin. 
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The presence of the usually prolonged, sterile 
axis of the fascicles of Pennisetum may be used to 
separate this genus from Cenchrus, whose fascicle 
axis is terminated by spikelets. 

This study indicates the need for an analysis 
of the fascicles of those species of Pennisetum 
which have no recognizable fascicle axis (long 
bristle). 
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LOOLOGY .—Two new Nephtys (Annelida, Polychaeta) from San Francisco Bay. 
R. B. Cuark and Merepira L. Jones, University of California, Berkeley, 
Calif. (Communicated by Paul L. Illg.) 


(Received January 27, 1955) 


The Nephtyidae of the Pacific coast of 
North America have been described and re- 
viewed by Hartman (1938, 1940, 1950). 
However, the polychaetes of San Francisco 
Bay have never been studied adequately, 
and of three distinguishable Nephtys found 
there two require some discussion. The 
known species is Nephtys caecoides Hart- 
man, the other two have been named as a 
new species and subspecies respectively. The 
types have been deposited in the U. 8S. Na- 
tional Museum. 


Nephtys parva, n. sp. 
Fig. 1, a-f 

Description.—Prostomium a blunt oval, longer 
than broad and widest halfway along its length. 
Anterior margin convex. The paired nuchal or- 
gans are at the posterolateral margins of the 
prostomium but cannot be detected when they 
are inverted. Proboscis with 22 rows of subter- 
minal papillae, six in a row, the proximal one or 
two of which are very small. There is no median 
unpaired papilla, and the proximal part of the 
proboscis is smooth. Recurved branchiae from 
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the fourth segment to the seventh or eighth last 
segment. In all parapodia where they occur, the 
branchiae are comparatively short and stout and 
their length rarely exceeds the distance between 
the two rami of the parapodium; they are always 
longer than the dorsal cirrus. Both the branchiae 
and the interramal area are heavily ciliated. Para- 
podia are with no, or very much reduced, pre- 
acicular lobes. The notopodial postacicular lobes 
are rounded. The neuropodial postacicular lobes 
are also rounded except in the middle of the body 
where they tend to become somewhat pointed. 
Neither the pre- nor the postacicular lobes are 
extensive on any segment. The acicular lobes are 
rounded except in the posterior parapodia, where 
they are pointed; in no case are they incised. The 
preacicular chaetae are barred for the proximal 
two-thirds of their length. The postacicular chae- 
tae are all capillaries; those in the middle of each 
bundle are denticulate across the whole width of 
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the blade and the teeth, which get smaller and 
smaller extend to the tip of the capillary. No 
furcate chaetae have been observed. Dorsa! cirrj 
are well developed on all segments. Ventral are 
a little smaller than the corresponding corsa] 
cirri, except on the first segment, where the ven- 
tral cirri are well developed and are slightly 
longer than the posterior prostomial tentacles 
and the dorsal cirri are reduced to small papillae. 

Pigmentation. Most of the specimens are un 
pigmented, except for a small group of eyespots 
appearing as a small patch of dark pigment in 
the middle of the dorsal surface of the prosto- 
mium, and a ring of eye spots encircling the py- 
gidium. On the anterior part of the dorsum of the 
third segment a pair of large eye spots can be 
seen beneath the cuticle. 

Size.—Seventeen specimens have been exam- 
ined and the size, range and degree of develop- 
ment is considerable. Obviously some of our 
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Fie. 1.—Nephtys aves, n. sp.: A, Dorsal view of the anterior end of the worm; B, parapodium from 


the tenth segment; 


parapodium from the twenty-fifth segment; D, parapodium from the thirteenth 


last segment; E, postacicular chaeta; F, preacicular chaeta. 
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specimens are juvenile, since the smallest is 1.5 
mm long (19 segments) and the largest 13 mm 
long (70 segments). Practically all intermediate 
lengths and numbers of segments have been 
found. None of the specimens is sexually mature. 
Type.—Holotype, U.S. N. M. no. 26464. 
Distribution and habitat.—Taken from fine mud 
off Point Richmond in San Francisco Bay, Calif., 
at depths between 1 and 10 meters. It is possibly 
intertidal. 

Discussion—No mature specimens of this 
Nephtys have been taken so far and since many 
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Fic. 2.—Nephtys cornuta franciscana, n. subsp.: A, Dorsal view of the anterior end of the worm; B, 
parapodium from the tenth segment; C, parapodium from the thirtieth segment; D, parapodium from 
the sixth last segment; E, postacicular chaeta; F, preacicular chaeta. 


of the specimens we have are obviously juveniles, 
we are by no means convinced that we have seen 
the adults at all. Nephtys caecoides has been 
taken in the same samples and the possibility 
that N. parva is a juvenile N. caecoides must be 
considered. There are important differences be- 
tween the two, however: 


1. The acicular rami are rounded and not 
incised as in Nephtys caecoides. 

2. The branchiae are not shorter than the dorsal 
cirri in the posterior segments. 

3. The dorsal cirri of the first segment are 


a. 
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reduced and neither these nor the ventral cirri of 
the first segment are flattened and triangular. 

4. There is no median unpaired papilla on the 
proboscis. : 

5. There are eyespots on the prostomium and a 
ring of eyespots on the pygidium as well as two 
large eyespots beneath the cuticle on the third 
segment, none of which appear in Nephtys cae- 
coides. 


Most of these differences could conceivably be 
attributed to developmental features which have 
not yet reached the adult and definitive state. 
In all but the presence of eyespots, the differences 
are in characters which are fairly crucial in the 
taxonomy of the Nephtyidae and while any sin- 
gle difference taken individually might be at- 
tributable to the immaturity of our specimens, 
it is unlikely that this combination of characters, 
which is unique, could be disposed of in this way. 


Nephtys cornuta Berkeley franciscana, n. subsp. 
Fig. 2, a-f 
Description ——The new subspecies agrees with 
Nephtys cornuta Berkeley (1945) except in the 
following respects: 


1. The branchiae are shorter and less heavily 
ciliated. 

2. Barred chaetae appear in postacicular rami 
of all paropodia and not just in the anterior seg- 
ments. 

3. There is a pair of eyespots on the third 
segment, they are large and, although beneath 
the cuticle, are conspicuous. 

4. The new subspecies is about half the size of 
Nephtys cornuta. 


Pigmentation —Except for the eve spots the 
worms are unpigmented. 

Size—The range in length of the complete 
worms described by Berkeley was 10-15 mm and 
they were composed of 32-35 segments. The San 
Francisco Bay worms are about half this size. 
The range of length of the 19 specimens we have 
seen is 2.0-6.5 mm (21-28 segments), and for 
specimens carrying eggs in the coelom, the length 
range is 4.0-5.5 mm (23-26 segments). The over- 
all width is 1 mm. or less. 

Type.—Holotype, U. 8. N. M. no. 26466. 

Distribution and habitat.—The subspecies is ap- 


parently fairly numerous in fine mud deposits off 
Point Richmond, San Francisco Bay, Cali!., at 
depths between 1 and 10 meters. It is pos-ibly 
intertidal. It is therefore found in a similar }:abj- 
tat to that in which Weese (1932) discovered 
Nephtys cornuta near Friday Harbor, Wash 

Discussion—The species was described ‘rom 
eight specimens, four of them incomplete, from 
Friday Harbor, Wash., and Princess Louise In. 
let, British Columbia (Berkeley, 1945; Weese, 
1932). One of the complete specimens was sub- 
sequently examined by Hartman (1950) who 
added to the original description. Through the 
kindness of C. Berkeley, we have been abie to 
examine five of the remaining Friday Harbor 
specimens. In view of the differences, which ap- 
pear to be constant, between the northern and 
the San Francisco Bay specimens, we propose to 
name the local variants as a subspecies. It should 
be borne in mind that subsequent collections in 
the intervening regions may show that the two 
groups of Nephtys cornuta represent the opposite 
ends of a graded series. This is a possibility which 
must always exist when geographical races are 
named of a species for which the entire distribu- 
tion is unknown. However, it seems likely that 
Nephtys cornuta exists as two genetically different 
and isolated populations in the areas from which 
it has been recorded and in this event, the naming 
of a subspecies is justified. 

The authors are indebted to Mrs. Lois C. Stone 
who prepared the figures. 
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MAMMALOGY .—New bats of the genus Corynorhinus. CHARLES O. HANDLEY, JR., 


U.S. National Museum. 


(Received January 31, 1955) 


A revisionary study of the lump-nosed or 
big-eared bats of the genus Corynorhinus has 
shown that the name Corynorhinus rafines- 
quii Lesson, currently used for the big-eared 
bats of the western United States, is actually 
applicable rather to the species inhabiting 
the southeastern United States, heretofore 
known as Corynorhinus macrotis LeConte. 
The prior name for the western bats is 
Corynorhinus townsendii Cooper. Geographic 
races of this species are: C. t. townsendii 
Cooper and C. t. pallescens Miller. In addi- 
tion, three other populations of C. townsendii 
are sufficiently distinct to warrant recogni- 
tion by name and are described herein. 

For the loan of comparative material I am 
indebted to the American Museum of Nat- 
ural History (AMNH), the Carnegie Mu- 
seum (CM), W. Gene Frum (GF), the Uni- 
versity of Kansas Museum of Natural 
History (KU), the Louisiana State Univer- 
sity Museum of Zoology (LSU), the Texas 
Cooperative Wildlife Research Unit, Texas 
A. & M. College (TCWC), the University of 
Arkansas Department of Zoology (UAZ), 
and the University of Michigan Museum of 
Zoology (UMMZ). Specimens in the U. S. 
National Museum, including the Biological 
Surveys Collection, are designated with the 
abbreviation (US). Special thanks are due to 
John A. Sealander, University of Arkansas, 
for allowing me to utilize specimens under his 
care in the description of a new subspecies, 
and for his kindness in depositing the type 
specimen in the U. S. National Museum; to 
Aurelio Malaga Alba, Pan American Sani- 
tary Bureau, for his cooperation in securing 
much needed Mexican specimens, one of 
which has served as the type of a new sub- 
species; and to Rollin H. Baker, University 
of Kansas Museum of Natural History, for 
allowing me to use specimens from a collec- 
tion that he was studying. 

Capitalized color terms are from Ridgway, 
1912, Color standards and color nomenclature. 
All measurements are in millimeters and are 
given as averages followed by extremes. 


Corynorhinus townsendii australis, n. subsp. 


Type—U. 8. N. M. no. 297265; adult female 
in alcohol, skull removed; collected December 
20, 1952, by Aurelio Madlaga Alba; 2 mi. W 
Jacala, 5,500 feet, Hidalgo, México; collector’s 
number 1053. 

Distribution Arid interior mountain ranges 
of central and northern México. 

Diagnosis—Adult coloration: Upper parts— 
hair bases between Benzo Brown and Fuscous; 
hair tips brighter brown, burnished with dark 
brown; mass effect between Russet and Cinna- 
mon-Brown; hair bases sharply differentiated 
from tips. Underparts—hair bases Natal Brown; 
tips about Light Pinkish Cinnamon on belly, 
somewhat darker on throat. Size averages 
medium for the subgenus; forearm averages 
relatively (relative to greatest length of skull) 
long. Rostrum averages relatively long, dorso- 
laterally inflated, and usually not particularly 
depressed; anterior nares relatively large and 
usually rounded posteriorly (dorsal view). First 
upper incisor normally without secondary cusp; 
upper canine averages slightly reduced; antero- 
internal cingular cusp of P‘ frequently present. 

Measurements.—Specimens from all parts of 
range. Twenty-two adult males: Total length, 
96 (91-101); tail vertebrae, 47 (41-53); hind 
foot, 10 (9-11); ear from notch, 35 (32-38); 
tragus, 15 (13-17); forearm, 42.5 (39.4-44.5); 
greatest length of skull (incisors excluded), 16.0 
(15.5-16.5); zygomatic breadth, 8.6 (8.2-9.0); 
interorbital breadth, 3.6 (3.4-3.7); braincase 
breadth, 7.8 (7.5-8.1); braincase depth (exclud- 
ing auditory bullae), 5.7 (5.4-5.9); maxillary 
tooth row (anterior edge of canine to posterior 
edge of M‘), 5.1 (4.8-5.3); postpalatal length 
(posterior margin of palate, excluding median 
process, to anteroventral lip of foramen mag- 
num), 5.9 (5.6-6.2); palatal breadth (at M‘), 
5.7 (5.4-5.9). Twenty adult females: Total 
length, 100 (93-107); tail vertebrae, 49 (45-54); 
hind foot, 10 (9-13); ear from notch, 34 (31-36); 
tragus, 15 (14-15); forearm, 43.2 (39.2-45.1); 
greatest length of skull, 16.1 (15.5-16.5); zygo- 
matic breadth, 8.7 (8.3-9.0) ; interorbital breadth, 
3.6 (3.2-3.7); braincuse breadth, 7.9 (7.6-8.3); 
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braincase depth, 5.7 (5.5-6.0); maxillary tooth 
row, 5.1 (4.9-5.3); postpalatal length, 6.0 (5.8- 
6.3); palatal breadth, 5.9 (5.6-6.1). ; 
Comparisons.—C. t. australis is most similar 
to C. t. pallescens, but in dorsal coloration 
averages darker, browner, and less cinnamon. 
The two populations are not well differentiated 
cranially. Compared with Corynorhinus mexi- 
canus G. M. Allen, C. t. australis is paler colored, 
with greater contrast between bases and tips of 
dorsal hairs; usually has more cross-ribs on the 
interfemoral membrane; has, on the average, 
larger tragus; larger skull; shallower braincase; 
longer, stronger, and less depressed rostrum; 
larger auditory bullae; and usually lacks a 
secondary cusp on the first upper incisor. 
Specimens examined.—A total of 57 from the 
following localities: México: Coahuila, Bella 
Unién, 1 mi. S & 4 mi. W, 3 (KU); Hacienda 
La Mariposa, 4 mi. W, 1 (KU); Muralla, 0.5 mi. 
N, 19 (KU); San Buenaventura, 9 mi. N & 4 mi. 
W, 1 (KU); San Buenaventura, 9 mi. W & 4 mi. 
S, 2 (KU); Sierra Guadalupe, 10 mi. S & 5 mi. 
W General Cepeda, 1 (KU). Durango, San Juan, 
12 mi. W Lerdo, 2 (UMMZ). Guanajuato, 
Santa Rosa, 7 (US). Guanajuato (?), Charcas, 
5 (US). Hidalgo, Grutas Xoxafi, 6.6 mi. SE 
Yoltepec, 1 (KU); Jacala, 2 mi. W, 3 (US); 
Rio Tasquillo, 16 mi. E Zimapan, 1 (TCWC). 
Jalisco, San Andrés, 10 mi. W Magdalena, 3 
(UMMZ); San Pedro, Guadalajara, 1 (AMNH). 
México, Lago Texcoco, 1 (US). Morelos, Cuer- 
navaca, 1 (US). Oaxaca, Oaxaca, 1 (US). San 
Luis Potosf, Bledos, 1 (LSU); Presa de Guada- 
lupe, 1 (LSU). Zacatecas, Sierra de Valparaiso, 
1 (US). “México”, no exact locality, 1 (US). 


Corynorhinus townsendii ingens, n. subsp. 


Type.—U. S. N. M. no. 296767; adult male, 
skin and skull; collected 4 December 1950, by 
John A. Sealander; Hewlitt Cave, 12 mi. W 
Fayetteville, Washington County, Ark.; col- 
lector’s number 50-14. 

Distribution Ozark Highlands. 

Diagnosis. Adult coloration: Upper .parts— 
mass effect between Hazel and Mars Brown; 
hair bases Fuscous. Underparts—hair tips be- 
tween Light Vinaceous-Cinnamon and Light 
Pinkish Cinnamon; hair bases Fuscous. Distinc- 
tion between bases and tips of hairs fairly sharp, 
on both dorsum and underparts. Size averages 
large for subgenus; forearm averages relatively 
long. Skull of heavy construction; rostrum rela- 


tively long, inflated, and not depressed; anterior 
nares average relatively large and rounded ip 
posterior outline (dorsal view). First upper in- 
cisor usually with at least a trace of a secondary 
cusp; anterointernal cingular cusp of P* alent; 
molariform teeth robust. 

Measurements.—Specimens from all parts of 
range. Seven adult males: Total length, 95 (90- 
102); tail vertebrae, 42 (35-46); hind foot, 
10 (9-10); ear from notch, 35 (34-36); tragus, 
14 (13-15); forearm, 45.2 (44.1-46.2); greatest 
length of skull, 16.6 (16.3-16.9); zygomatic 
breadth, 9.1 (9.0-9.1); interorbital breadth, 
3.8 (3.8-3.9); braincase breadth, 8.2 (8.0-8.3): 
braincase depth, 5.8 (5.7-5.9); maxillary tooth 
row, 5.4 (5.3-5.6); postpalatal length, 6.2 (5.8- 
6.4); palatal breadth, 6.3 (6.0-6.4). Nine adult 
females: Total length, 98 (95-102); tail verte- 
brae, 46 (43-49); hind foot, 10 (8-12); ear from 
notch, 35 (34-37); tragus, 15 (14-16); forearm, 
46.5 (45.1-47.6); greatest length of skull, 16.8 
(16.5-17.2); zygomatic breadth, 9.1 (9.0-9.2); 
interorbital breadth, 3.9 (3.7-4.0); braincase 
breadth, 8.1 (7.9-8.4); braincase depth, 5.9 
(5.7-6.1); maxillary tooth row, 5.5 (5.4-5.6); 
postpalatal length, 6.4 (6.1-6.6); palatal breadth, 
6.4 (6.2-6.5). 

Comparisons.—C. t. ingens is the most reddish 
and the largest race of Corynorhinus townsendii. 
From C. ¢t. pallescens it is distinguished by 
darker, more orange or reddish coloration; aver- 
age larger size; relatively larger auditory bullae; 
more inflated rostrum; relatively more robust 
molariform teeth; and more frequent develop- 
ment of a secondary cusp on the first upper in- 
cisor. Compared with C. t. virginianus, C. t. 
ingens has- the dorsal coloration paler, less 
mantled with sooty; averages slightly larger in 
most dimensions; and has more frequent de- 
velopment of a secondary cusp on the first 
upper incisor. 

Specimens examined.—A total of 16 from the 
following localities: ARKANSAS: Washington 
County, Basset Cave, near Hicks, 1 (UAZ); 
Devil’s Icebox, Devil’s Den State Park, 25 mi. 
SW Fayetteville, 9 (UAZ), 1 (US), 1 (GF); 
Hewlitt Cave, 12 mi. W Fayetteville, 2 (UAZ), 
1 (US). Muissourr: Stone County, no exact 
locality, 1 (AMNH). 


Corynorhinus townsendii virginianus, n. subsp. 


Type.—U. S. N. M. no. 269163; adult male, 
skin and skull; collected 12 November 1939, by 
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W. J. Stephenson; Schoolhouse Cave, 4.4 mi. 
NE Riverton, 2205 feet, Pendieton County, 
W. Va.; no collector’s number. 

Distribution.—Central portion of the Appa- 
lachian Highlands in western Virginia and eastern 
West Virginia. 

Diagnosis.—Adult coloration: Upper parts— 
mass effect between Prout’s Brown and Bister; 
hair bases about Benzo Brown. Underparts— 
hair tips between Light Vinaceous-Cinnamon 
and Light Pinkish Cinnamon; hair bases Fus- 
cous. Distinction between tip and base of hair 
sharp on underparts, poor on dorsum. Size 
averages medium for subgenus; forearm averages 
relatively long. Rostrum relatively long and 
not depressed; anterior nares wide and round in 
posterior outline (dorsal view). First upper in- 
cisor usually without trace of secondary cusp. 

Measurements.—Specimens from all parts of 
range. Fifteen adult males: Total length, 101 
(98-110); tail vertebrae, 50 (48-52); hind foot, 
11 (10-12); ear from notch, 34 (31-38); tragus, 
14 (11-15); forearm, 44.5 (43.1-46.4); greatest 
length of skull, 16.4 (16.0-16.8); zygomatic 
breadth, 8.8 (8.6-9.0); interorbital breadth, 3.7 
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(3.6-3.9); braincase breadth, 8.0 (7.7-8.3); 
braincase depth, 5.8 (5.6-5.9); maxillary tooth 
row, 5.3 (5.2-5.4); postpalatal length, 6.1 (6.0- 
6.3); palatal breadth, 6.1 (5.9-6.3). Ten adult 
females: Total length, 103 (99-112); tail verte- 
brae, 49 (46-54); hind foot, 12 (11-13); ear from 
notch, 35 (34-39); tragus, 15; forearm, 45.8 
(44.6-47.4); greatest length of skull, 16.6 (16.1- 
17.0); zygomatic breadth, 9.0 (8.8-9.1); inter- 
orbital breadth, 3.8 (3.6-3.9); braincase breadth, 
8.1 (7.7-8.4); braincase depth, 5.8 (5.5-6.0); 
maxillary tooth row, 5.3 (5.2-5.4); postpalatal 
length, 6.2 (6.0-6.4); palatal breadth, 6.1 
(6.0-6.3). 

Comparisons.—Requires comparison only with 
C. t. ingens. See account of that race above. 

Specimens examined.—A total of 93 from the 
following localities: Virern1a: Tazewell County, 
Burkes Garden, 4 (US). West Virernia: Grant 
County, Petersburg, 10 mi. 8S, 3 (CM). Pendle- 
ton County, Cave Mountain Cave, 1.4 mi. W 
Brushy Run, 11 (US); Hellhole, 3.6 mi. NE 
Riverton, 5 (US); Hoffman School Cave, 4.9 mi. 
SSW Franklin, 2 (US); Schoolhouse Cave, 4.4 
mi. NE Riverton, 31 (US); “Smokehole,’’ 29 
(AMNH); “Cave Rock Cave,” 8 (AMNH). 


cyclophoroid land snails, with two new 


names, eight new species, three new genera, and the family Amphicyclotidae, 
separated on animal characters. J. P. E. Morrison, U. 8. National Museum. 


(Received January 17, 1955) 


Eight American species of the land 
operculate group of snails up to now known 
as the Cyclophoridae that have come to the 
United States National Museum collections 
in recent years from different sources are 
here described as new. Studies of their 
family relationships are outlined briefly 
in advance of a complete biological revision 
of the American members of the two families 
concerned, the Cyclophoridae and _ the 
Amphicyclotidae. Anatomical analysis of 
American forms that previously have been 
included in the family Cyclophoridae has 
shown that this group is polyphyletic in 
origin. The almost complete fixation of the 
radular cusp formula of the endemic 
American genera identifies them only as 
American and does not give any differential 
clues as to their other relationships. The 
male reproductive characters, however, are 





critically indicative of family and subfamily 
relationships, as I have already noted 
(Morrison, 1954). The American subfamilies 
Neopupinae and Neocyclotinae and the 
typically Asiatic Cyclophorinae of the land- 
snail family Cyclophoridae, in common with 
the marine gastropod family Littorinidae, 
possess in the males a verge with only a 
seminal groove on its surface. The external 
male organ or verge of the Littorinidae is 
epipodial in position and well developed. 
That of the subfamily Cyclophorinae of the 
Cyclophoridae is also epipodial in position, 
but rudimentary or vestigial. 

Members of the American subfamily 
Neopupinae possess a prominent verge that 
is lateral to and behind the right tentacle, 
without any specialized terminal appendage. 
The genera Aperostoma (Fig. 4) and Farci- 
men (Fig. 1) both belong to the Neopupinae. 
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The males of the Neocyclotinae possess a 
verge attached middorsally with a very 
short, specialized, terminal appendage. II- 
lustrations of Cyclopilsbrya (Fig. 17), 
Cyclobakeria (Fig. 16), Cyclojamaicia (Fig. 
18), Cyclochittya (Figs. 21-22), Poteria 
(Fig. 2), Plectocyclotus (Fig. 20), Cycladam- 
sia (Fig. 24), Neocyclotus (Fig. 19), Cyclo- 
hidalgoa (Fig. 23), and Incidostoma (Fig. 
5) are furnished as examples of the sub- 
family Neocyclotinae. 

In contrast, the group previously known 
as the subfamily Amphicyclotinae of the 
land snails, and the marine family La- 
cunidae, are in common possession of a 
structurally complete tubular and internal 
vas deferens in the males. It follows logically 
that only animals of the littorinoid type can 
be included in the family Cyclophoridae. 
The amphicyclotid group, derivatives of a 
lacunoid ancestry, must be considered a 
separate family of land snails, the Amphi- 
cyclotidae. The completely tubular, mid- 
dorsally attached verge of the family 
Amphicyclotidae is illustrated by the genera 
Cyclocubana (Fig. 25), Cyclohaitia (Fig. 3), 
and Amphicyclotulus (Fig. 6). 


Family CycLopHoRIDAE Gray 
Subfamily CycLopHorINag, 8. s. 
Genus Maizaniella Bequaert and Clench, 1936 


Genotype: Maizaniella leonensis (Morelet, 
1873), by original designation. 

The new name Cyclopomops proposed by 
Bartsch (1942, p. 219) for Cyclopoma Troschel, 
1847 (preoccupied), is biologically synonymous 
with Maizaniella Bequaert and Clench, 1936. 
It seems highly probable that both the “Ameri- 
can”’ species Maizaniella cinereus (Drouet, 1859) 
(U.S.N.M. Bull. 181: 141: 18: 25: 1942) recorded 
from Martinique, and Maizaniella moricandi 
(Pfeiffer, 1852) (U.S.N.M. Bull. 181: 219: 40: 
7-9: 1942) recorded from Bahia, Brazil, were 
accidentally introduced from the equatorial 
region of Africa with the slave trade or with the 
commercial trade coincident thereto. 


Genus Buckleyia Higgins, 1872 
See U. 8. Nat. Mus. Bull. 181: 151. 1942. 
Genotype: (Cyclophorus (Buckleyia) montezumi 
Higgins, 1872) = Cyclophorus martinezi Hidalgo, 
1866, by monotypy. 
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This endemic American genus is allocated to 
the Cyclophorinae because of the colo: and 
ornamenta‘ion of the shell. Buckleyia «grees 
with many Asiatic genera of this group in possess. 
ing axial bands or flammules of color on the shell, 
The animal characters are still unknown. \Vhen 
males of Buckleyia are available, their gross 
external anatomy should be compared with 
Heude’s figures of the animals of Cyclotus 
erroneus Heude and Cyclophorus pallens Heude 
(Heude, 1890, pl. 42, figs. 12c, 13a). 


Buckleyia haughti, n. sp. 
Figs. 26-28 


Shell discoid, of 414 well-rounded regularly 
increasing whorls; almost equally concave above 
and below; peripherally keeled with six low 
cords and banded spirally with lighter and 
darker green bands; the darker bands inter- 
rupted or incomplete by reason of coalescence of 
axial flammules of the darker green color. 
Aperture almost circular, the columellar margin 
appressed to the penultimate whorl only between 
the dorsal and ventral cords. The suture deep, 
bounded ‘by these cords. The peripheral color 
band is narrow and becomes more flammulate 
and obsolete near the aperture; above and below 
it is margined by lighter bands of equal width. 
The dorsal and ventral darker green bands are 
subequal; both are discreetly margined periph- 
erally including the dorsal and ventral thread- 
keels as the peripheral margin of these color 
bands. Centrally these bands are less distinctly 
separated, fading out to the paler green color, 
along a more or less regular but markedly 
flammulate edge. Sculpture consisting of spiral 
cords and threads, the six subequal low cords 
subequally spaced above and below the periphery 
on the central third of the whorl’s outer circum- 
ference. Between them and beyond on the dorsal 
and ventral surfaces the fine spiral threads are 
at least as prominent as the fine thread-lines of 
growth. These fine spiral threads are only obsolete 
on the inner quarter faces of the whorls above 
and below, near the sutures. Nuclear whorls 
smooth, the spiral cords beginning at the end of 
the second whorl and continuing without reduc- 
tion in strength to the aperture. 

The unique holotype was collected by Oscar L. 
Haught along a stream north of the Rio Nuqui, 
Dept. ‘Choco, Colombia, and is now catalogued 
as U.S.N.M. no. 488865. It has 414 whorls and 
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Fics. 1-15.—1, Farcimen superbum itinerarium Torre and Bartsch, from Sumidero, Cuba (U.S.N.M. no. 
516032); 2, Poteria simpsoni (Bartsch), from Bogwalk, Jamaica (356078) ; 3, Cyclohaitia haitia Bartsch, 
from north of Tiburén, Haiti (404068) ; 4, Aperostoma walkeri H. B. Baker, from Necaxa, Puebla, Mexico 
(515791): 5, Incidostoma giganteum (Reeve), from the Cerro de Garagara, Panama (251101); 6, Amphicy- 
clotulus rufescens (Sowerby), from Martinique (535859); 7-9, Incidostoma diminutum, n. sp., holotype, 
from near Papallagta, Ecuador (543530) ; 10-12, Incidostoma chocolatum, n. sp., pg from near 
Papallagta, Ecuador (543527) ; 13-15, Incidostoma jacksoni, n. sp., holotype, from near Mera, Oriente 
Province, Ecuador (543524). (Figs. 1-6, external anatomy sketched to show head and verge of male, 
not drawn to scale; figs. 7-15 approximately X1.5. All numbers are U. S. Nat. Mus.) 
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measures: Height 7.6 mm; greater diameter 23.4 
mm; lesser diameter 19.2 mm. 

Of the same size and very close in_ general 
appearance to B. bifasciata Mousson from 
Antioquia, Colombia, haughti may be easily 
distinguished by the six low but distinct periph- 
eral cords and by the difference in the color 
banding of those cords. In the only specimen of 
bifesciata seen, the four peripheral cords are all 
flammulate with light and dark spots of color 
over them. In haughti the dorsal and ventral 
cords are completely dark, the central cords 
indistinct in color, and lighter toward the 
aperture where the narrow peripheral band 
becomes obsolete and almost disappears. 


Subfamily Neopupinar Kobelt and Moellendorff, 
1898 
This subfamily includes the genera A perostoma 
and Tomocyclus from Central America and the 
West Indian genera Farcimen, Farcimoides, 
Neopupina, and Megalomastoma. 


Genus Aperostoma Troschel, 1847 
See U.S. Nat. Mus. Bull. 181: 169. 1942. 


Genotype: Aperostoma mexicanum (Menke), 
by subsequent designation by Herrmannsen, 
1852, suppl., p. 10. 

This genus was listed under the synonymic 
name Cyrtotoma in U. 8S. Nat. Mus. Bull. 181. 
H. B. Baker (1943) pointed out the nomen- 
clatorially wrong usage of Aperostoma in that 
bulletin and cited the earliest valid genotype 
designation as listed above. The true subfamily 
relationship of the Mexican genus Aperostoma 
was proved upon examination of the animals of 
Aperostoma fischeri Bartsch and Morrison and 
of Aperostoma walkeri H. B. Baker (Fig. 4) lent 
for study to the United States National Museum 
by Dr. Baker. 


Genus Farcimen Troschel, 1847 
See U. S. Nat. Mus. Bull. 181: 4. 1942. 
Genotype: (Turbo tortum Wood) = Farcimen 


tortum (Wood), 1828, by subsequent designation 
by Herrmannsen, 1847, p. 439. 


Farcimen superbum itinerarium Torre and 
Bartsch, 1942 


See U.S. Nat. Mus. Bull. 181: 35, pl. 7, figs. 10-12. 
1942. 


The gross external male anatomy of specimens 
of this subspecies from Sumidero, Pinar del Rio, 
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Cuba, is figured herewith (Fig. 1) for comparison 
with that of Aperostoma. This is in agreement 
with the more generalized figure published by 
Poey (1858, vol. 2, p. 67, pl. 7, fig. 2) of the 
male animal of Farcimen alutaceum (Pfeiffer). 


Subfamily Neocyc.otTinaE Kobelt and 
Moellendorff, 1898 
Genus Cyclopilsbrya Bartsch, 1942 
See U. 8. Nat. Mus. Bull. 181: 71. 1942. 
Genotype: (Cyclostoma jugosum C. B. Adams) 
= Cyclopilsbrya jugosa (C. B. Adams 1852), by 
original designation. 


Cyclopilsbrya caribaea (Clench and Aguayo, 1935) 
See U. S. Nat. Mus. Bull. 181: 77, pl. 13, figs, 
43-45. 1942. 
The gross external anatomy of the head and 
verge of the male of this species from Mocho, St. 
James, Jamaica, is here illustrated (Fig. 17). 


Genus Cyclobakeria Bartsch, 1942 
See U.S. Nat. Mus. Bull. 181: 115. 1942. 

Genotype: (Cyclotus novaespei Chitty) = 
Cyclobakeria novaespet (Chitty, 1857), by original 
designation. 

This genus is here restricted to those species 
that anatomically and geographically group 
about the genotype. Cyclobakeria is known only 
from northwestern Jamaica. 


Cyclobakeria nanum Bartsch, 1942 
See U. S. Nat. Mus. Bull. 181: 120, pl. 16, figs. 
19-21. 1942. 
The male animal of this species from Cousin’s 
Cove, Hanover, Jamaica, has been sketched for 
our Fig. 16. 


Genus Cyclojamaicia Bartsch, 1942 
See U. 8. Nat. Mus. Bull. 181: 67. 1942. 
Genotype: (Cyclostoma suturale Sowerby) = 
Cyclojamaicia suturalis (Sowerby, 1843), by 
original designation. 
Cyclojamaicia suturalis (Sowerby, 1843) 


See U. S. Nat. Mus. Bull. 181: 69, pl. 12, figs. 
10-12. 1942. 


The external anatomy (head and verge of the 
male) of this species from Island, St. Elizabeth, 
Jamaica, is sketched in our Fig. 18. 

Rugicyclotus, n. gen. 
Genotype: Rugicyclotus perplerus, n. sp. 
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Fics. 16-31.—16, Cyclobakeria nanum Bartsch, from Cousin’s Cove, Hanover, Jamaica (398741); 17, 
Cyclopilsbrya caribaea (Clench and Aguayo), from Mocho, St. James, Jamaica (356202) ; 18, Cyclojamaicia 
suturalis (Sowerby), from near Island, St. Elizabeth, Jamaica (375179); 19, ag emerge megs uae 
mesweeni (Bartsch), from Baltazar, Grenada, B. W. I. (473942) ; 20, Plectocyclotus lineatus (Gray), from 
the Mandeville region, Manchester, Jamaica (128018) ; 21, 22, Cyclochittya dentistigmata (Chitty), from 
24 miles east of Bath, St. Thomas, Jamaica (401305); 23, Cyclohidalgoa translucida bejumensis (H. B. 
Baker) from Banco Largo, Bejuma, Venezuela (lent by A.N.S.P.); 24, Cycladamsia seminudum (C. B. 
Adams), from near Balaclava, St. Elizabeth, Jamaica (536848); 25, Crocidopoma (Cyclocubana) per- 
distinctum (Gundlach), from near Banabacoa, Oriente, Cuba (Ramsden; 618779); 26-28, Buckleya 
haughti, n. sp., holotype, from north of Rio Nuqui, Dept. Choco, Colombia (488865) ; 29-31, Amphi- 
cyclotus megaplanus, n. sp., holotype, from near Ocozocoantla, Chiapas, Mexico (618777). (Figs. 16-25 
external anatomy sketched to show head and verge of male, not drawn to scale; figs. 26-31 approximately 


X1.1. All numbers are U. 8S. Nat. Mus.) 











Shell small, depressed helicoid, with regularly 
increasing, well-rounded whorls, nearly circular 
in cross section, with no trace of an umbilical 
keel, and separated above by a deep suture. 
Shell sculpture of fine growth lines over heavy 
diagonal, zigzag, or chevron-shaped rugosities; 
umbilicus widely open, about one-third the 
diameter of the shell; aperture circular, entire; 
inner lip a little thickened. Operculum and 
animal unknown. 

Only examination of the opercula and animals 
(when they are available) can permanently settle 
the question of the true biological relationship of 
Rugicyclotus. It is here assigned a position next to 
Cyclovendreysia, whose shells it most resembles, 
although so strikingly different in rugosity of 
shell sculpture. = 


Rugicyclotus perplexus, n. sp. 

As originally declared by Bartsch (1942, p. 137) 
the “pseudogeneric term” Jncerticyclus has no 
nomenclatorial standing. Likewise it follows that 
any specific name introduced in association with 
that name was not thereby validated in binomial 
nomenclature. The shell described and figured 
by Bartsch (1942, p. 140, pl. 18, figs. 19-21) is 
hereby validly named Rugicyclotus perplerus, 
as above. At present this species is known only 
from the type locality at Appleton, St. Elizabeth, 
Jamaica, where it was collected by C. R. Orcutt. 

The holotype, U.S.N.M. no. 535988, has 3.3 
whorls remaining and measures: Height 7.8 mm; 
greater diameter 14.9 mm; lesser diameter 11.3 
mm; aperture diameter 5.7 mm. Two paratypes, 
from the same source, a little smaller than the 
holotype, are catalogued as U.S.N.M. no. 
378448. 


Cyclochittya, n. gen. 


Genotype: (Cyclotus dentistigmatus Chitty) = 
Cyclochittya dentistigmata (Chitty, 1857). 

Neocyclotine shells moderately to strongly 
rugose, with a well-developed umbilical keel 
which is characteristically marked basally by 
alternating pits and short buttressing ridges to 
produce a tooth-marked appearance. 

The operculum of members of this genus is of 
the fundamental Poteria stock, differing in the 
lesser development of the raised lamella, so that 
the peripherally reflected external edge of the 
lamella does not meet the succeeding turn and 
hence does not completely roof over the external 
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face of any portion of the operculum. The 
peripheral face of the raised lamella is a’ ways 
more or less concave, after the design of a sh :llow 
pulley rim. This concave periphery is in < irect 
contrast to that of the operculum of Cycloba: eria, 
which is superficially similar, but developed from 
the Cyclopilsbrya stock, and has a more or lesg 
convex periphery of the raised lamella, and 
never has any external reflection of the outer edge 
of the lamella. The operculum of Cycloc/:ittya 
was figured in U. S. Nat. Mus. Bull. 181 (pl. 
42, figs. 1-3) as an example of Cyclobakeria. The 
operculum of Cyclobakeria has not yet been 
figured. 

The animals of Cyclochittya dentistigmata 
(Chitty, 1857) (Figs. 21, 22) and of C. yallahsensis 
(Bartsch, 1942) have been examined and found 
to differ in details of the verge from the animal 
of Cyclobakeria nanum Bartsch, 1942. 

Known members of the genus, in addition to 
the genotype, are C. corrugata (Chitty, 1857), 
C. chittyi (Bartsch, 1942), C. yallahsensis (Bartsch, 
1942), C. balnearis (Bartsch, 1942), and C. 
schermoi, n. sp. All are from the southeastern 
part of the Island of Jamaica. A closer analysis of 
the nomenclature involved reveals the fact that 
the specific name Cyclotus corrugatus Chitty, 
1857, is not preoccupied. As the earliest available 
name it should be used instead of the new name 
magister proposed by Bartsch (1942, p. 119). 


Cyclochittya schermoi, n. sp. 


The fossil form described and figured by 
Bartsch (1942, p. 138, pl. 41, figs. 10-12) is 
here validly ‘named Cyclochittya schermoi. As 
noted previously, this name cannot be con- 
sidered as validly published in 1942, because it 
was not introduced in connection with a generic 
name at that time. 

The holotype, A.N.S.P. no. 82532, was col- 
lected by Uselma C. Smith and S. L. Schermo 
from the Miocene fossil beds at Bowden, Ja- 
maica. It has 4.4 whorls and measures: Height 
13 mm; greater diameter 19.8 mm; lesser diameter 
15.3 mm. Thirteen young and/or fragmentary 
paratypes are also catalogued under the same 
number at the Academy of Natural Sciences of 
Philadelphia. We thus have proof that this genus 
has been living in the same region of southeastern 
Jamaica (alongside Poteria) at least since the 
Miocene era without any change in the generic 
shell characters. 
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Genus Poteria Gray, 1850 


Poteria Gray, Nomen. Moll. animals and shells. . . . 
British Museum, part 1, Cyclophoridae, p. 11. 
1850 (not Poteria Bartsch, 1942). Genotype: 
(Turbo jamaicensis Dillwyn) = Poteria jamai- 
censis (Dillwyn, 1823), by subsequent designa- 
tion by H. B. Baker (Nautilus 35: 15. 1922), 
who cited it as Turbo jamaicensis (Chemnitz) 
Wood 1828. 

Ptychocochlis Simpson, 1895, p. 431. Genotype: 
(Neocyclotus jamaicensis Chemnitz) = Poteria 
corrugatum (Menke, 1830), by original designa- 
tion. 

Bartschivindex H. B. Baker, 1943, p. 135. Genotype: 
(Cyclostoma varians C. B. Adams) = Poteria 
varians (C. B. Adams, 1852), by original designa- 
tion. 

The operculum of Poteria has a well-developed 
raised calcareous lamella projecting from the 
external face. Usually this lamella is T shaped, 
that is, upright, then abruptly reflected periph- 
erally to meet the succeeding turn, and com- 
pletely roof over the intervening space to produce 
a complete external calcareous face of the oper- 
culum. In a few species known, the reflected 
portion of the lamella does not completely roof 
over the intervening space on all of the opercular 
turns. In these species, however, there is always 
one part of the operculum in which the external 
face is completely roofed over and continuous. 
The operculum of Poteria martensi (Kobelt) 
was figured by Bartsch (1942. pl. 42, figs. 8-10). 

The male animal of a paratype of Poteria 
simpsoni (Bartsch) (1942, p. 95, pl. 14, figs. 
16-18) is illustrated by our Fig. 2. 


Poteria clarendonensis, n. name 


The name of the species of Poteria described 
by Bartsch as Ptychocochlis taylori (1942, p. 89, 
pl. 13, figs. 31-33) is preoccupied by Bartsch’s 
use of the name Poteria (Cyclobakeria) welchi 
taylori (1942, p. 119). The present species from 
upper Clarendon Parish, Jamaica, may be known 
as Poteria clarendonensis. 


Poteria Jamaicensis (Dillwyn, 1823) 


——————. Lister, Historia conchyliorum: 
pl. 56, fig. 51. 1865; idem, Huddesford edition: 
pl. 55, fig. 51. 1770. 

Turbo jamaicensis Dillwyn, Index to Lister (3d 
ed.): 9. 1823; Wood, Index Test., suppl.: pl..6, 
fig. 3. 1828. 

Ptychocochlis gossei Bartsch, U. S. Nat. Mus. 
Bull. 181: 85, pl. 13, figs. 34-36. 1942. 


The earliest designation of the genotype of 
Poteria by H. B. Baker in 1922 was not entirely 
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clear. The restatement by Bartsch (1942, p. 106) 
was more explicit, but the species name accepted 
by all workers as the genotype was misidentified 
in Bulletin 181. The earliest valid name for this 
species is that listed above. Fortunately the 
figures in Lister upon which we now know the 
specific name rests are even more critically correct 
than is the figure in Wood (1828) in depicting 
the usual form of this Jamaican land operculate. 
The species from the vicinity of Kingston called 
Ptychochlis gossei by Bartsch in 1942 is the true 
genotype of Poteria. 


Poteria daltei, n. name 


The name of the species of Poteria described 
by Bartsch as Ptychocochlis welchi (1942, p. 88, 
pl. 13, figs. 20-30) is preoccupied by the name 
Poteria (Cyclobakeria) welchi Bartsch (1942, p. 
118). It may be called Poteria daltei to maintain 
a valid name in honor of its first discoverer, 
D’alte A. Welch. 


Poteria bowdenensis, n. sp. 


As noted above, specific names published only 
in connection with a ‘“‘pseudogeneric term” do 
not have any binomial standing. The form de- 
scribed and figured by Bartsch (1942, p. 138, 
pl. 41, figs. 4-6) is hereby validly named Poteria 
bowdenensis. 

The holotype, A.N.S.P. no. 82532a, was col- 
lected by Uselma C. Smith and S. L. Schermo 
from the Miocene fossil beds at Bowden, Ja- 
maica. It has 3.5 whorls remaining and measures: 
Height 10.8 mm; greater diameter 15.7 mm; 
lesser diameter 12.0 mm. 

Critical comparisons have shown that this 
fossil species is most closely related to Poteria 
campeachyi and P. petricola. The presence of 
P. bowdenensis in Miocene times, alongside the 
genus Cyclochittya, proves that at least two of the 
Recent genera of Neocyclotinae have been living 
on Jamaica since the Miocene, without any 
change in generic shell characters. How much 
preceding time was necessary for their develop- 
ment and generic differentiation is as yet com- 
pletely unknown. 

Genus Plectocyclotus Kobelt and 
Moellendorff, 1898 

Genotype: (Cyclostoma jamaicensis Sowerby, 
1843) = Plectocyclotus lineatus (Gray, 1850), 
by subsequent designation by Pilsbry and Brown 
(Proc. Acad. Nat. Sci. Philadelphia, 1910: 533). 
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This is the genus that was incorrectly called 
“Poteria” by Bartsch in 1942. It is separate and 
distinct from Poteria Gray, 1850, possessing a 
different sculpture of the shell and a different 
type of operculum. There is no intergradation 
whatsoever known between the opercular type of 
Poteria and that of Plectocyclotus. 


Plectocyclotus lineatus (Gray, 1850) 
See U. S. Nat. Mus. Bull. 181: 109, pl. 16, figs. 

34-36; pl. 42, figs. 14, 15. 1942. 

The external male anatomy (head and verge) 
of this species from the Mandeville region, 
Manchester, Jamaica, is illustrated herewith 
(Fig. 20). 


Plectocyclotus novussaltus (Chitty, 1857) 


See U. S. Nat. Mus. Bull. 18i: 112, pl. 16, figs. 

4-6. 1942. 

This is the earliest available specific name for 
the fourth species to be called jamaicensis. 
Incorrectly identified as jamaicensis by Bartsch, 
this is neither the jamaicensis of Chemnitz (non- 
binomial), nor of Dillwyn (1823) and Wood 
(1828), nor of Sowerby (1843). 


Incerticyclus, n. gen. 


Genotype: (Neocyclotus (Ptychocochlis) bakeri 
Simpson) = Incerticyclus bakeri (Simpson, 1895). 

The “pseudogeneric term” Incerticyclus seems 
worthy of preservation for two Jamaican species 
possessing a shell with only an angulation at the 
outer edge of the umbilicus, and fine or coarse 
rugose shell sculpture on the later postnuclear 
whorls. The operculum is unknown. 

The genotype, J. bakeri, was described and 
figured by Bartsch (1942, p. 137, pl. 18, figs. 
1-3). The only other probable member of this 
genus known to me is [ncerticyclus perpallidus 
(C. B. Adams, 1852) (Bartsch, 1942, p. 139, pl. 
18, figs. 4-6). 

Genus Cycladamsia Bartsch, 1942 
See U. S. Nat. Mus. Bull. 181: 125. 1942. 

Genotype: (Cyclostoma seminudum C. B. 
Adams) = Cycladamsia seminudum (C. B. 
Adams, 1851), by original designation. 


Cycladamsia seminudum (C. B. Adams, 1851) 


See U. S. Nat. Mus. Bull. 181: 130, pl. 18, figs. 
32-34; pl. 42, figs. 4, 5. 1942. 


The head and verge of male animals of this 
species from near Balaclava, St. Elizabeth, 
Jamaica, are figured herewith (Fig. 24). 
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Genus Neocyclotus Crosse and Fischer, !872 


See U. S. Nat. Mus. Bull. 181: 203. 1942. Geno. 
type: (Cyclostoma dysoni Pfeiffer) = Neocyclotus 
dysoni (Pfeiffer, 1851), by subsequent designa- 
tion by Pilsbry and Brown (Proc. Acad. Nat, 
Sci. Philadelphia, 1910: 533). 

Austrocyclotus Bartsch, 1942, pp. 132, 195. Geno- 
type: (Cyclostoma straminea Reeve) = Noe.- 
cyclotus stramineus (Reeve) 1843, by original 
designation. 

Austrocyclotus must be considered a synonym 
or an incompletely separated section or phase of 
Neocyclotus. The opercula and the radular for. 
mulae of the two groups are identical (3: 3: 3: 2), 
and the external male characters are essentially 
alike. The shell sculpture, which was the chief 
basis of distinction given by Bartsch in 1942, is 
not separable into two patterns. There are 
intergrading conditions of sculpture on the shells 
of some species from the South American region. 


Neocyclotus wetmorei (Bartsch and 
Morrison, 1942) 


See U. S. Nat. Mus. Bull. 181: 203, pl. 41, figs. 

13-15. 1942. 

Originally described from Tierra Nueva, 
Sierra Negros, at 3,700-5,000 feet elevation, 
this species is now also known from near a 
Motilon Indian village, Arioca, between 4,000 
and 6,000 feet elevation, in the Sierra Perija, 
also in Dept. Magdalena, Colombia. Questions 
raised during the identification of these addi- 
tional specimens of wetmorei led to the reexamina- 
tion of the sculpture of all the species of Neo- 
cyclotus and of Austrocyclotus in the United 
States National Museum collections. Upon 
complete analysis of the shell sculpture, it became 
evident that the sculpture pattern is identical in 
the two groups. At one extreme the sculpturing 
is weak and partly obsolete; at the other end of 
the scale it is strongly marked. With such a 
series in front of us, including species such as 
wetmorei which possess sculpture of intermediate 
strength, it becomes immediately apparent that 
an artificial separation of two generic groups 
distinguished only by the relative strength of the 
same pattern of sculpture is biologically in- 
correct. 


Neocyclotus grenadensis mcsweeni (Bartsch, 1942) 


See U. S. Nat. Mus. Bull. 181: 135, pl. 17, figs. 
22-24. 1942. 


The head and verge of the male of this sub- 
species from the Lesser Antilles is illustrated 
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herewith (Fig. 19). This sketch should be com- 
pared with the anatomic details given by Crosse 
& Fischer (1890, vol. 2, pp. 150-156, pl. 43, 
figs. 8, 10: and pl. 47, fig. 1) of the Central 
American genotype Neocyclotus dysoni (Pfeiffer). 


Neocyclotus fuscescens (Swainson) 1840 


Cyclotus fuscescens Swainson, Treatise on mala- 

cology: 186. 1840. 

Poteria vincentina Pilsbry, Proc. Acad. Nat. Sci. 

Philadelphia 87: 4, pl. 1, figs. 2, 2a. 1935. 
Aperostoma (Austrocyclotus) vincentinum Bartsch, 

U.S. Nat. Mus. Bull. 181: 133, pl. 17, figs. 1-3. 

1942. 

According to Swainson, Guilding was the first 
to collect this species “tin the woods of St. 
Vincent.’”’ Critical analysis shows that this name 
was taxonomically validated in 1840, in connec- 
tion with the generic description, and with a 
stated locality. As the only such species known 
from St. Vincent, fuscescens is clearly the correct 
specific name, almost a century ahead of vin- 
centina. 


Genus Cyclohidalgoa Bartsch, 1942 
See U. S. Nat. Mus. Bull. 181: 136, 268. 1942. 


Genotype: (Cyclostoma translucidum Sowerby) 
= Cyclohidalgoa translucidum (Sowerby, 18483), 
by original designation. 

Cyclohidalgoa translucidum bejumense (H. B. 
Baker, 1923) 
See U. S. Nat. Mus. Bull. 181: 270, pl. 30, figs. 

4-6. 1942. 

The male anatomy of this subspecies, men- 
tioned in the generic descriptioa, is here figured 
for the first time (Fig. 23). The animals sketched 
were collected by H. B. Baker and lent to the 
United States National Museum for examination 
of the animal characters. 


Genus Incidostoma Bartsch and Morrison, 1942 
See U.S. Nat. Mus. Bull. 181: 187. 1942. 


Genotype: [ncidostoma malleatum Bartsch and 
Morrison, 1942, by original designation. 

Since Aperostoma was restricted to or fixed 
upon the group of neopupine snails from Mexico 
by Herrmannsen’s 1852 designation of the 
species mexicanum Menke 1830 as genotype, 
that name cannot be used for this Central and 
South American genus of snails. The name 
Pseudaperostoma H. B. Baker, 1943 (p. 135) 
published as a replacement for Aperostoma 
Bartsch, 1942 (not Troschel, 1847) has proved 
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to be unnecessary in the light of present knowl- 
edge. Recent examination at the United States 
National Museum of a lot of the species Jnci- 
dostoma incomptum (Sowerby), collected at 
Aguadita (Vicente de Guerrera), Colombia, and 
sent by Ralph W. Jackson, has proved very 
interesting. This one sample contains one fine 
large individual possessing the full siphonal 
notch at the posterior angle of the aperture. 
The remainder are smaller, either young or not 
completely matured shells, but are identical 
except for lack of this characteristic notch. 
Because this single characteristic of distinction 
between Jncidostoma and Pseudaperostoma is 
seen as an unbroken transitional series when all 
known species are considered, and because 
members of one species (incomptum) are now 
known to exhibit the same transition, these two 
named groups must be considered as one, or at 
most artificial sections of one genus, which does 
not show biological separation. 


Incidostoma duffianum (C. B. Adams, 1845) 


See U.S. Nat. Mus. Bull. 181: 276. 1942. 
Aperostoma (Aperostoma) brujense Bartsch and 

Morrison, U. 8. Nat. Mus. Bull. 181: 241, pl. 34, 

figs. 13-15. 1942). 

There can be no real question that this is 
Adams’s species duffianum, with almost exactly 
the same measurements in millimeters. In fact, 
there is also a possibility that the named form 
portobellense Bartsch and Morrison is also a 
synonym of duffianum. There is not enough 
material available at present to clarify the 
probable sexual dimorphism of size and other 
characters of the shells of this group of species 
from the Panama region. 


Incidostoma giganteum (Reeve, 1842) 
See U. S. Nat. Mus. Bull. 181: 237, pl. 33, figs. 7-9. 

1942. 

The two described and figured shells, collected 
from the Cerro de Garagara, Panama, by 
Pittier, contained the animals. Of the two, one 
was a male. A sketch of the head and verge of 
this species is furnished here (Fig. 5) for com- 
parison with the other genera of the Neocyclo- 
tinae. 


Group of INciIposTOMA BOGOTENSE Pfeiffer 


The three new species described herewith 
belong to the group of medium-sized to small 
species centering around IJncidostoma bogotense 
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Pfeiffer. All were submitted to the United States 
National Museum for identification by Ralph 
W. Jackson, whom we wish to thank for this 
opportunity to study and describe additional 
new forms of tropical American operculate land 
snails. 


Incidostoma jacksoni, n. sp. 
Figs. 13-15 


Shell medium sized, depressed helicoid, of 
about 4 whorls, above variable in color from 
fleshy buff to dark greenish horn, usually buff 
or pale fleshy color on the apex, shading to 
darker brownish (or greenish) on the body 
whorl. Nucleus of about 114 whorls, smooth; 
postnuclear whorls finely transversely ribbed, 
on the body whorl with the fine ribs irregularly 
scalloped, producing marked malleations on the 
upper half of the body whorl. Last whorl little 
or not at all depressed at the aperture. Suture 
well impressed, but not deep. Periphery marked 
by a low revolving angularity, produced by the 
impressing of the whorl just above and below 
the narrow blackish peripheral color band. 
Base openly umbilicate, the inner zone lighter, 
the outer half darker than the upper surface; 
base smoother than the upper surface and a 
little malleated, the finer growth lines being a 
little irregular and not forming riblets. Umbilicus 
contained 334 times in the shell diameter. 
Aperture bluish white within, oblique, circular, 
the obtusely pointed protraction at the posterior 
angle feebly grooved. Peristome entire, feebly 
protracted below the posterior angle at the lower- 
most junction of parietal wall and penultimate 
whorl. Operculum typical for the genus, of 
about 10 turns. 

The holotype, U.S.N.M. no. 543524, was re- 
ceived from Ralph W. Jackson. It comes from 
near Mera, Oriente Province, Ecuador, has 4.3 
whorls, and measures: Height 15.4 mm; greater 
diameter 27.0 mm; lesser diameter 21.0 mm; 
aperture height 11.5 mm; aperture diameter 
11.8 mm. 

U.S.N.M. no. 543525 contains 14 paratypes 
from the original lot. Numerous paratypes com- 
prising the remainder of this lot are in Mr. 
Jackson’s collection. Another locality, Agoyan, 
Ecuador, is represented by one specimen, no. 
543526, in the National Museum collection and 
three in the Jackson collection. 

The animal of this species has not been 
observed. This species is closest in appearance to 
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Incidostoma allantayum from Peru but is much 
smaller. The subcorded, dark, peripheral band 
seems very characteristic. I. jacksoni is li) ewise 
very similar to J. diminutum but is larger and 
usually more greenish in color, especially «n the 
body whorl. It is also larger than but not go 
polished in appearance as J. chocolatum. 


Incidostoma chocolatum, n. sp. 
Figs. 10-12 


Shell small, depressed helicoid, covered with a 
dark brown epidermis, usually dark chocolate- 
brown on the body whorl. The bronzy tan nucleus 
(eroded in the type) consists of 114 smooth 
whorls. Postnuclear whorls marked by very fine 
growth riblets, becoming somewhat irregular due 
to scalloping on later whorls, producing the 
finely malleated or “chicken-scratched” ap- 
pearance characteristic of the upper side of the 
body whorl. Periphery well rounded but marked 
by an impressed line immediately above the 
feeble peripheral ridge which gives the shell the 
appearance of having had a layer peeled off the 
surface above this line. Base well rounded, 
smoothish, less malleated than upper surface of 
body whorl, lightest around the umbilicus which 
is open, narrowly exhibiting all the whorls to the 
apex. Aperture bluish white, oblique, almost 
circular; peristome entire, a little effuse in the 
region of the subperipheral ridge which tends to 
become obsolete at the aperture. Umbilicus 
contained 4.1 times in the shell diameter. Oper- 
culum and animal not seen. 

The holotype, U.S.N.M. no. 543527, was re- 
ceived from. Ralph W. Jackson and collected 
near Papallagta, Ecuador. It has 3.8 whorls 
remaining- and measures: Height 13.5 mm; 
Greater diameter 23.0 mm; lesser diameter 17.4 
mm; aperture height 8.5 mm; aperture diameter 
9.0 mm. 

U.S.N.M. no. 543528 contains five paratypes 
from the same source; additional paratypes from 
the original lot are in the collection of Mr. 
Jackson. One of two other specimens seen from 
Napo, Ecuador, is catalogued as U.S.N.M. no. 
543529. This species has also been seen from 
Runtan Hill, near Banos, Ecuador, in the Zetek 
collection (U.S.N.M. no. 618858). 

With smaller size approaching J. diminutum, 
this new species has a more polished appearance, 
with the “scratched” type of malleations more 
evident at first glance than the growth riblets. 
This more polished appearance as well as its 
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usually deep chocolate brown color and _ pro- 
portionately larger aperture will easily distinguish 
it from I. diminutum, which is of about the same 
size. The color and polished appearance are much 
more useful in separating individuals of these two 
species collected together as at Papallagta and 
at Napo than is their absolute size. There is more 
than enough variation in size between the 
smallest individuals (believed to be males) and 
the largest (believed to be females) of I. choco- 
latum, to overlap the slight difference in size of 
these species. J. chocolatum is markedly smaller 
and more polished in appearance than is J. 
jacksont. 


Incidostoma diminutum, n. sp. 
Figs. 7-9 

Shell small, depressed helicoid, of about 4 
whorls, fuscous or occasionally greenish fuscous; 
nucleus rufous, of 114 smooth turns; postnuclear 
whorls marked by fine growth ribs, more or less 
irregularly scalloped above the subperipheral 
angulation, reduced in height over this band, 
and extending across the base and into the 
umbilicus, of undiminished strength or even a 
little coarser and more prominent in the um- 
bilical area. The malleation or ‘scratched’ 
sculpture is always present, but much less evi- 
dent than the fine ribs. Whorls well rounded 
above and below, separated by a well-impressed 
suture throughout. The body whorl exhibits a 
narrow, dark, subperipheral color band bordered 
above by a lighter band; the dark band some- 
times obsolete near the aperture; the peripheral 
half of the base is a little darker than the um- 
bilical area, darkened by numerous hair-line 
revolving bands. In addition the upper slope of 
the whorls usually shows more hair-line bands of 
the same brownish color. Aperture subcircular, a 
little effuse peripherally, oblique, highest at the 
center not the columellar margin; peristome 
entire, characteristically biangulatedly produced 
at the obtuse posterior angle. The umbilicus is 
contained 41g times in the shell diameter. 
Operculum typically incidostomid, of about 9 
turns. 

Nine of the specimens received from Papallagta, 
Ecuador, proved to have the animals dried in the 
shells. Of these, the holotype, U.S.N.M. no. 
543530, and four paratypes were females; the 
other four were males. Their measurements (in 
mm.) follow: 
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Aper- Aper- 
Number of Greater Lesser ture ture 
whorls Ht. diameterdiameter ht. diam. 

Holotype female 4.1 12.1 19.8 15.8 8.1 8.6 
U.S.N.M no 
543530. 

Paratype females 4.2 14.0 21.2 16.5 8.2 8.8 
U.S.N.M. no. 4.1 12.8 20.8 16.3 8.2 8.8 
543531. 4.2 13.2 20.5 16.1 8.2 8.8 

3.8 11.5 18.7 14.6 7.8 8.0 

Average (femaies) 4.1 12.7 20.2 15.9 8.1 8.6 

Paratype males 3.9 11.9 19.3 15.1 7.6 8.5 
U.S.N.M. no. 3.9 11.7 18.9 14.8 7.6 8.4 
543532. 3.7 11.2 18.9 14.9 7.4 8.2 

3.7 11.2 17.0 13.3 7.5 7.5 

Average (males) 3.8 11.5 18.5 14.5 7.5 8.1 


The verge in the male is that characteristic of 
the genus and of the entire subfamily Neocyclo- 
tinae, namely, a ribbonlike process on the back 
of the neck behind the right tentacle, traversed 
at least in part by only a seminal groove. In this 
species it has a slightly swollen base and a 
minute terminal appendage as is typical of the 
genus [ncidostoma. 

Additional paratypes from Papallagta are 
in the National Museum collection, U.S.N.M. 
no. 543533, and in the Jackson collection. One 
fully typical specimen has been seen in the 
Jackson collection from Napo, Ecuador. One lot 
from the Zetek collection is labeled simply 
Oriente Province (U.S.N.M. no. 618856); 
another, U.S.N.M. no. 618857, comes from 
Runtan Hill, near Banos, Ecuador. 

With the exception of J. inconspicuum, this is 
one of the smallest of all known Jncidostoma 
species. It may be readily distinguished by the 
finely ribbed satin finish and rufous color, and 
the proportionately small, orbicular aperture. 

Family AMPHICYCLOTIDAE 

As reported earlier, this group is anatomically 
close to the marine gastropod family Lacunidae. 
The external gross anatomy of the males of the 
genera Crocidopoma (subgenus Cyclocubana) from 
Cuba (Fig. 25), Cyclohaitia from Hispaniola 
(Fig. 3), and Amphicyclotulus from Martinique 
(Fig. 6) and other West Indian islands, is now 
known. It should be made clear however, that 
male animals of all the American “mainland” 
species of this family are still unknown and 
undescribed. In the absence of such anatomical 
proof, other characters of the shells and opercula 
are accepted as indicators of their relationships 
as members of the family Amphicyclotidae. It is 
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hoped that anatomical material will become 
available soon, to prove what is still assumed to 
be true biological relationship. 

This family includes some genera that possess 
no calcification on the operculum, some that 
have only the upright lamella calcified, as well as 
some such as Crocidopoma in which all but the 
projecting fringe of the basal chondroid plate 
appears to be calcified. In other words, in this 
complex of land operculate snails, the amount 
of calcification of the operculum is strictly a 
generic character, just as surely as is the pattern 
of such calcification and ornamentation. 


Genus Amphicyclotus Crosse and Fischer, 1879 
See U.S. Nat. Mus. Bull. 181: 183. 1942. 


Genotype: (Cyclopherus boucardi (Salle Mss) 
Pfeiffer) = Amphicyclotus boucardi (Pfeiffer), by 
original designation. 

Material sent to the United States National 
Museum by Miss Marie A. Bourgeois, of Mixcoac, 
D. F., Mexico, included a form of Amphicyclotus 
which has proved to be undescribed. This brings 
the number of species of the genus known, from 
Veracruz, Mexico, to Honduras, to five. 


Amphicyclotus megaplanus, n. sp. 
Figs. 29-31 


Shell large, depressed, of about 514 well- 
rounded, regularly increasing whorls, separated 
by a distinct suture lying in the bottom of a wide 
sutural depression; in life with a chestnut brown 
periostracum. Nuclear whorls small, well rounded 
(smooth in our eroded paratype). The earliest 
postnuclear whorls are sculptured by fine axial 
riblets most prominent at the suture; the riblets 
becoming obsolete on the upper whorl slopes 
exposed in the spire. The later postnuclear 
sculpture consisting of fine irregular axial 
vermiculate ribbing begins at the fourth whorl 
and continues undiminished to the aperture. 
This characteristic vermiculation tends to become 
more diagonal on the penultimate and body 
whorls. Spire very low. Periphery well rounded; 
base widely openly umbilicate, the- umbilicus 
three-tenths of the shell diameter, and showing 
all the whorls to the apex. Aperture oblique, 
almost round, very slightly sinuous in plane. 
The posterior angle is produced slightly on the 
parietal wall, and is slightly grooved. The last 
quarter of the body whorl descends markedly to 
the oblique aperture. 


VOL. 45, Yo. 5 


The holotype, U.S.N.M. no. 618777, is g 
weathered shell, collected by a peon wh: sold 
firewood at Ocozocoantla, Chiapas, Mexico, 
from the forests of El Ocote, at an elevation 
between 600 and 1,000 meters. It is a sliell of 
about 514 whorls (4 remaining after loss of the 
apex), and measures: Height 22.5 mm; gieater 
diameter 42.0 mm; lesser diameter 32.5 mm; 
aperture height 20.0 mm; aperture diameter 18,0 
mm. These measurements of the aperture were 
made on the plane of the aperture. The apparent 
aperture height in a straight aperture view of 
the shell is 16.0 mm. 

An immature paratype from the same souree, 
U.S.N.M. no. 618778, has 5 whorls and measures; 
Height 18.0 mm; greater diameter 32.5 mm; 
lesser diameter 27.0 mm; aperture height 153 
mm (apparent 14.0 mm.); aperture diameter 
14.0 mm. 

This new species is of the same size and very 
close in most characters to A. texturatus known 
from the region southeastward along the Chiapas- 
Guatemala boundary, but is easily distinguished 
by the much more depressed spire and the wide 
sutural depression above. The well rounded body 
whorl of’ megaplanus slopes downward con- 
siderably to the wide “valley” depression around 
the suture. 


Genus Calaperostoma Pilsbry, 1935 


See U. S. Nat. Mus. Bull. 181: 159. 1942. Geno- 
type: (Cyclostoma cumingii Sowerby) = Cal- 
aperostoma cumingi (Sowerby) 1832, by original 
designation. 


Aperostomops Pilsbry, Proc. Acad. Nat. Sei. 
Philadelphia 87: 4. 1935. Genotype: (Cyclostoma 


purum Forbes) = Aperostomops purum (Forbes) 
1850, by original designation. 
Aperostomops should be included in_ the 


synonymy of the genus Calaperostoma Pilsbry, 
published on the same page in 1935. The two 
genotypes, cumingit and purum, are so close to 
each other that the zoological synonymy can 
hardly be questioned. Although not traceable 
in any way in Bulletin 181, the use of Cala- 
perostoma on p. 159 of that bulletin actually 
constituted a selection from two names of equal 
(identical) publication date. In case such un- 
declared selection be considered insufficient, the 
selection and use of Calaperostoma in Bulletin 181 
is hereby declared a deliberate action. 


Genus Amphicyclotulus Kobelt, 1912 
See U.S. Nat. Mus. Bull. 181: 54. 1952. 
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May 1955 MORRISON: 

Genotype: (Cyclostoma rufescens Sowerby) = 
Amphicyclotulus rufescens (Sowerby), 1843, by 
subsequent designation by Bartsch (1942, p. 54). 

As reported on p. 54 of Bulletin 181, this genus 
was proved to belong to the Amphicyclotidae by 
examination of the animals of the species rufescens 
from Martinique, and of mineri from Dominica. 


Amphicyclotulus rufescens (Sowerby), 1843 
Conch. 1: 


Cyclostoma rufescens Sowerby, Thes. 
94, pl. 24, figs. 36, 37. 1843. 


Cyclostoma rufescens Sowerby, Proc. Zool. Soc. 
11: 60. 1843. 
Cyclophorus acutiliratus Drouet, Ess. moll. terr. 


et fluv. de la Guyane frangaise: 89, pl. 3, figs. 

42-44. 1859. 

Amphicyclotulus rufescens Bartsch, U. S. Nat. 

Mus. Bull. 181: 56, pl. 10, figs. 4, 5. 1942. 
Amphicyclotulus acutiliratus Bartsch, U.S.N.M. 

Bull. 181: 56, pl. 10, figs. 1-3. 1942. 

The external anatomy of the male animal is 
sketched in Fig. 6. The sculpture of the shell of 
this species is highly variable in its strength. 
The form named rufescens by Sowerby is the 
extremely highly sculptured variation at the 
end of the series, with the spiral ridges crenulated 
or scalloped. The medium-sculptured part of the 
series, minus the scalloping of the ribs, received 
the name acutiliratus. 


Genus Cyclohaitia Bartsch, 1942 
See U. S. Nat. Mus. Bull. 181: 52. 1942. 
Genotype: Cyclohaitia haitia Bartsch, 1942, by 
original designation. 
Cyclohaitia haitia Bartsch, 1942 


See U. S. Nat. Mus. Bull. 181: 58, pl. 10, figs. 
12-14. 1942. 


The male anatomy of this species from southern 
Haiti is illustrated here in our Fig. 3. 


Genus Crocidopoma Shuttleworth, 1857 
See U. S. Nat. Mus. Bull. 181: 39, 62. 1942. 


Genotype: (Cyclostoma (Cyclotus) floccosum 
Shuttleworth 1857 = Cyclostoma  orbellum 
Lamarck) = Crocidopoma orbellum (Lamarck) 


1822, by subsequent designation by Crosse 
(Journ. Conchyl. 39: 160. 1891). 

The male anatomy of this genus was reported 
in 1942 as resembling that of Amphicyclotulus. 
Even though its operculum is mostly calcified, 
Crocidopoma is here allocated to its proper place 
in the Amphicyclotidae on the basis of anatomy. 
The only character now separating Crocido- 
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poma, s.s., from the subgenus Cyclocubana, is the 
suture sharply accentuated by the extreme 
prominence of the single largest spiral keel next 
to the suture. The opercular character, a differ- 
ence in the length of the chondroid fimbriations, 
is hardly of generic value. At present such differ- 
ences are known to be a matter of abrasion rather 
than of differential development. 


Crocidopoma orbellum (Lamarck, 1822) 

Cyclostoma orbella Lamarck, Anim. sans Vert. 
6(2): 148. 1822. 

Cyclostoma distinctum Sowerby, Thes. Conch. 1: 
106: 24, fig. 38. 1843. 

Cyclostoma (Cyclotus) floccosum 
Journ. Conchyl. 5: 268, 272. 1857. 

Cyclostoma vortex Weinland, Mal.- Blatt. 9: 90. 
1862. 

Crocidopoma vortex Bartsch, U. 8. Nat. Mus. Bull. 
181: 63, pl. 11, figs. 13-15. 1942. 

Crocidopoma floccosum Bartsch, U. 8. Nat. Mus. 
Bull. 181: 64, pl. 12, fig. 16. 1942. 

Incerticyclus distinctus Bartsch and Morrison, 
U. S. Nat. Mus. Bull. 181: 275, pl. 39, fig. 11. 
1942. 


The synonymy of the genotype species is now 
known to include the names distinctum Sowerby, 
floccosum Shuttleworth, and vortex Weinland. 
The variability of the species, and the lack of an 
adequate number of specimens in the hands of 
the early writers, both contributed to the con- 
fusion surrounding the correct name for this 
species. Dr. Forcart of the Geneva Museum has 
recently furnished us with photographs of the 
type specimens of orbellum and of floccosum, 
proving their specific identity. 


Shuttleworth, 


Crocidopoma lamarcki (Petit, 1850) 


Cyclostoma lamarcki Petit, Journ. Conchyl. 1: 

48. 1850. 

Crocidopoma casuelense Crosse, Journ. Conchy]. 

39: 160. 1891. 

Crocidopoma casuelense Bartsch, U. 8S. Nat. Mus. 

Bull. 181: 65, pl. 41, figs. 7-9. 1942. 

Petit was first to recognize the fact that a 
second distinct species of the group was figured 
and incorrectly identified as orbellum, and named 
it as above. Unfortunately, very few molluscan 
authors, even those interested in the group, have 
read Petit’s remarks, and name for this common 
low-spired species, since they were printed a 
century ago. 

Subgenus Cyclocubana Bartsch, 1942 
See U. S. Nat. Mus. Bull. 181: 39. 1942. 
Genotype: (Cyclotus perdistinctus Gundlach) = 
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——. Two new subgeneric names in 
Nautilus 56: 135-138. 1943. 

Bartscu, Paut. See Torre, Bartsch, and M orrigop. 

Bartscu, Pau, and Renper, H. A. Note. on the 
names Poteria, Ptychocochlis, and Apero. 
stoma. Nautilus 57: 62-64. 1943. 

BequaERT, J., and Cuiencu, W. J. Sticdies of 
Africian land and freshwater mollusks, VII]. 
New species of land operculates, with ‘lescrip. 
tions of a new genus and two new swgenera, 
Rev. Zool. et Bot. Africanes 29: 97-104, 
pls. 1-2. 1936. 

Crocidopoma (Cyclocubana) perdistinctum Crosse, H., and Fiscner, P. Mission scientifique 

Gundlach, 1858 au Mexique et dans l’Amérique Centrale. 
Zoology, part 7, Mollusks, 1-2. 1878-1894. 

Dittwyn, L. W. An index to the Historia Con- 
chyliorum of Lister, with the name of the species 
to which each figure belongs, and occasional 
remarks: 1-48. 1823. 

HERRMANNSEN, A. N. Indicis generum malacozoorum 
1, 2 et Supplementa. 1847-1852. 

Hevupe, P. M. Notes sur les mollusques terrestres 
de la Vallee du Fleuve Bleu., Mem. concern. 
VHist. Nat. Emp. Chinois: 1-188; pls. 12-43. 
1882-1890. 

Kospe.t, W., and MoEe.uienporrr, O. F. Catalog 


Crocidopoma (Cyclocubana) peridistinctum (Gund- 
lach, 1858), by original designation. 

Male animals of Cyclocubana have become 
available for study in the past couple of years. 
Their examination has confirmed the biological 
position of this subgenus of Crocidopoma in the 
Amphicyclotidae, and cleared up the last question 
of the zoogeographic picture of this family in the 
West Indies. 


oteria, 


See U.S. Nat. Mus. Bull. 181: 39, pl. 8, figs. 10-15. 

1942. 

Included in the collection of the late Dr. 
Charles Ramsden, of Santiago de Cuba, recently 
donated (in part) to he United States National 
Museum, were four lots of this species. One of 
these consisted of a number of specimens col- 
lected at San Andres, near Reuter, Oriente 
Province, Cuba, by Dr. Ramsden. Six of these 
contained the animals dried in place in the shells. der gegenwartig lebend bekannten Pneumonopo- 
These specimens were boiled in water to soften men. Nachr. deutschen malak. Ges. 29: 73 
them for extraction from the shells, and for et seq. 1897-1898; idem, reprinted, 1-140. 
examination. Of these six, three were males and 1898. ! aie | 
three were females, indicating the essentially Monnison, J.P. E.. Zoogeography, subjamilies, and 

: i : ' jJamilies. Amer. Malacol. Union Ann. Rep. 
equal ratio of sexes in the population. for 1953: 12-14. 1954. 

The male animal of perdistinctum Gundlach perv, M. Notice sur le genre Cyclostoma, et 
is illustrated by Fig. 25. These males are typically catalogue des especes appartenant a ce genre. 
amphicyclotid; that is the verge is located on the Journ. Conch. 1: 36-55. 1850. 
back of the neck behind the tentacles. It is Pi-spry, H. A. Descriptions of Middle American 
traversed by a closed tube (the vas deferens) land and freshwater Mollusca. Proc. Acad. Nat. 

. : Sci. Philadelphia 87: 1-6, pl. 1. 1935. 
throughout, and has a long slender terminal Pory, F. Memorias sobre la historia natural de la 
filament almost equal in length to the stouter Isla de Cuba 1-2. 1851-1861. 
basal portion of the verge. In fact, there is no Stimpson, C..T. Distribution of the land and fresh- 
measurable difference (other than size) apparent water mollusks of the West-Indian region, 
between the verges of the generic groups Cyclo- and their evidence with regard to past changes 
blandia, Amphicyclotulus, Cyclohaitia, Crocido- 
poma, and Cyclocubana, that represent the family 


of land and sea. Proce. U. 8. Nat. Mus. 17: 
423-450, pl. 16. 1895. 
Amphicyclotidae in the West Indian region. 


Swainson, Wm. A treatise on malacology. In: 
Lardner’s Cabinet Cyclopaedia. 1840. 

Torre, CARLOS DE LA, Bartscu, P., and Morri- 
son, J. P. E. The cyclophorid operculate land 
mollusks of America. U. 8. Nat. Mus. Bull. 181, 
306 pp., 42 pls. 1942. 
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WASHINGTON SCIENTIFIC NEWS 


DISCOVERY AND ENCOURAGEMENT OF 
SCIENCE TALENT 


shop, a Mr. Dance, took him to hear four lectures 
by Sir Humphry Davy, a great scientist of the 
early 1800’s. Faraday made careful notes of the 


Michael Faraday is a prime example of the 


discovery of science talent. The son of a black- 
smith and a humble bookbinder’s apprentice, 
Faraday was started on his brilliant and versatile 
scientific career when a kindly customer at his 


lectures which he sent to Davy on the urging of 
Mr. Dance. Davy’s response was immediate, 
kind, and favorable, with the result that Faraday 
was hired as his laboratory assistant. In the course 
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May 1955 


of time Faraday became professor of chemistry 
at the Royal Institution, London, and made 
many important discoveries in chemistry, al- 
though he is best known for his work in electricity 
and magnetism. Davy himself, when asked what 
he regarded as his greatest scientific discovery, 
promptly responded—Michael Faraday. 

The present acute shortage of scientists has 
focused attention on the urgent need for recogniz- 
ing potential scientists among gifted young people 
and lending them encouragement in embarking 
on scientific careers. In recognition of this need, 
the Washington Academy of Sciences instituted 
in 1950 the award of Certificates of Merit to high- 
school graduates of the area who demonstrate 
especial promise by scholarship or original experi- 
mental work. 

In 1952 the Academy instituted an award for 
the teaching of science on a par with the awards 
for outstanding accomplishment in the biological, 
engineering, and physical sciences. Two persons 
have thus far been honored for the teaching of 
science—Howarp B. Owens, biology teacher of 
the Prince Georges County Schools; and Kerra 
C. Jonson, in charge of science teaching in one 
division of the District of Columbia Schools. 

This year the Board of Managers recognized a 
notable contribution to the discovery and en- 
couragement of science talent in the work of Miss 
Marcaret E. Patrerson as Executive Secretary 
of Science Clubs of America, and voted Miss 
Patterson a Special Award of the Academy. 

Science Clubs of America is the activity of 
Science Service, which sparks, inspires, and im- 
plements America’s science-youth movement. 
Miss Patterson, as head of this organization, is the 
personification of the widespread interest that 
many thousands of persons—teachers, scientists, 
engineers, editors, business men, industrialists, 
and others—are taking in young scientists. 

Miss Patterson probably knows more young 
scientists than any other person. Many thousands 
who have won honors in the National Science 
Talent search, the National Science Fair, and 
local clubs and fairs have known her and she 
knows them, even when they meet some years 
after the exciting days of the contests that gave 
them their push toward careers in science. 

Science clubs now number about 15,000, with 
at least one in nearly every county in the United 
States. Miss Patterson channels to the teachers 
who sponsor these clubs the material and the 
advice and encouragement that allows them to 


WASHINGTON SCIENTIFIC NEWS 


163 


counsel and inspire the science-eager youngsters 
in their classes. One important aid is an annual 
Sponsor’s Handbook for Science Clubs of America 
that enables any interested teacher to organize 
and conduct a science club. One feature of this 
publication is a comprehensive list of free and 
low-cost literature, materials, and supplies that 
may be used in developing science projects. 
Assistance of this kind means much in remote and 
underprivileged areas. 

The National Science Talent Search for the 
Westinghouse Science Scholarships is Miss Pat- 
terson’s particular charge. This significant senior- 
year event has just completed its fourteenth year. 
Forty boys and girls from all over the United 
States were brought to Washington for the final 
selection; and 260 others, including 11 from 
Greater Washington, were granted honorable 
mention. 

After the papers are rated in the national 
competition those of local contestants are made 
available to the Academy Committee on the 
Encouragement of Science Talent and are re- 
viewed again as the basis for selecting young 
people to be honored by the Academy with Cer- 
tificates of Merit. The Committee gives especial 
consideration to the originality, experimental 
skill, and accomplishment shown in the students’ 
scientific projects, and takes into account the 
fact that different students have widely different 
resources available to them. 

This year awards were made to the following 16 
students graduating from high schools in the 
Greater Washington area. Eleven of these re- 
ceived honorable mention in the National com- 
petition. Their names are starred in the following 
list. 

AMBROSE, Rospert Epwin. Age 17. 
Northwestern High School, Hyattsville, Md. 
Project: Development of Algae of High 

Protein Content 

*GaGER, JANE Cono.ey. Age 17. 
Northwestern High School, Hyattsville, Md. 
Project: Measuring the Charge-Mass Ratio 

of the Electron 

*GAISER, FREDERICK JOHN. Age 17. 
Washington-Lee High School, Arlington, Va. 
Project: The Synthesis of Organic Com- 

pounds 

*GREENLEE, HaAutrorp R. Age 16. 

Arundel High School, Gambrills, Md. 
Project: An Advanced Radio Receiver De- 
sign 

Harms, CARLA GRETCHEN. Age 17. 

Oxon Hill High School, Washington, D. C. 
Project: A Research Study of Space-Heating 
Oil Furnaces 
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*Kantor, Paut Beru. Age 16. 

Montgomery Blair High School, 
Spring, Md. 

Project: Some Applications of Symbolic 
Logic 

*Levitr, Epwarp Isaac. Age 17. 
Anacostia High School, Washington, D. C. 
Project: An Electronic Computer 
LIcHTMAN, Puitip Rospert. Age 17. 

Woodrow Wilson High School, Washington, 
D. C. 

Project: Photography of Emission Nebulae 
in Hydrogen-Alpha Light and Projection 
Photography of the Planet Mars 

McANALLY, WILLIAM JEFFERSON. Age 16. 

Woodrow Wilson High School, Washington, 
D. C. 

Project: The Evolution of My Four-Inch 
Refracting Telescope and the Resulting 
Celestial Photography 

*Murpnuy, Frep V., Jr. Age 16. 

Georgetown Prep. School, Garrett Park, Md. 

Project: The Attainment of High Magnifica- 
tion with a Telescope Objective of Rela- 
tively Short Focal Length 

*Myers, GARDINER HuBBARD. Age 16. 

Western High School, Washington, D. C. 

Projects: ‘t) Spot Test Analysis, (2) A 
Study of Hydrofoils 

*PEARLSTEIN, RoBeRT Mitton. Age 17. 

Washington-Lee High School, Arlington, Va. 

Project: An Analysis of the Alternating 
Electromagnetic Field 

*PLATNIK, STANLEY R. Age 18. 

Roosevelt High School, Washington, D. C. 

Project: Triode Type Effects Produced by 
Varying the Electrostatic Field Surround- 
ing an Oxide-Cathode Material Used as a 
Resistor 

SHANK, GeorGE Epwarp. Age 17. 

Northwestern High School, Hyattsville, 
Md. 

Project: Time-Lapse Photography 

*SHear, Davip Ben. Age 17. 

The Sidwell Friends School, Washington, 
Dp. &. 

Project : Differences in Individual Diagnoses 
of Color Vision Among Three Separate 
Testing Systems 

*Witson, Ropert Marron. Age 17. 

Montgomery Blair High School, 
Spring, Md. 

Project: An Investigation into the Possible 
Relationship Between Container Size 
and Shape and Protozoan Vitality 


Silver 


Silver 


Virtually all these young people got their 
start in scientific activities through participation 
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in science fairs. In these fairs students, bei 
with the first year of junior high school, exhibit 
projects that they themselves have devel 
largely outside of school hours, with guidance and 
assistance from teachers and scientists of their 
acquaintance. These projects are judged in the 
light of the background of the students and the 
resources available to them. Many students eon. 
tinue in one field for several years so that when 
they reach their senior year they have attain. 
ments that warrant national recognition. 

The first Science Fair for Washington was held 
in 1947 under the joint sponsorship of the District 
of Columbia Board of Education, and Sciengg 
Service, and was financed by a grant of $500 
from the American Philosophical Society through 
Science Service. The Academy participated 
through furnishing judges and presenting the 
awards. 

One year the Academy sponsored the showing 
of a documentary film, Kon-Tiki, as a means of 
raising the necessary funds for the Fair. When 
the Washington Jumor Academy of Sciences was 
organized in 1952, it took over the conduct of 
the Science Fair. In this activity it has had the 
financial support of the scientific and engineering 
societies associated with the Academy and the 
D. C. Council of Architectural and Engineering 
Societies and the continuing sponsorship of 
Science Service and the Board of Education. 

The science-fair movement has now grown fo 
the extent that there are many fairs in individual 
schools and groups of schools in the Distriet, 
and nearby Maryland and Virginia. Only & 
fraction of the participants can now be accom- 
modated in the Washington Fair. 

Scientists and engineers affiliated with the 
Academy and the D. C. Council work actively 
with the schools throughout the school year ia 
their science programs. Many individuals of 
international note in their respective fields regard 
it as a privilege to participate in the judging of 
the Fair and the presentation of awards. The 
most significant feature of the entire program, 
however, is the personal acquaintance and 
friendship developed between gifted students 
and outstanding scientists. 

A. T. McPHERSON. 


ERRATUM 


In the March 1955 issue of the JouRNAL (this volume, p. 100) the name of our new mem- 
ber J. KamMPs£ pe Fret was incorrectly spelled. The Editors regret the error. 
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